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Mr. Jim Thayer

Iowa Department of Natural Resources
Solid Waste Section

Wallace State Office Building

Des Moines, lowa 50319

Re: Former Sheller-Globe Facility
Keokuk, Iowa

Dear Mr. Thayer:

Woodward-Clyde Consultants

Enclosed for your review is the Phase III Site Assessment Report for the former
Sheller-Globe facility located at 3200 Main Street, Keokuk, Iowa. Woodward-Clyde
Consultants (WCC) is submitting the report on behalf of our client, Sheller-Globe
Corporation. The report presents the results of the field investigation at the location
of the former underground storage tanks conducted in May and June, 1991.

If you have any questions regarding the report, please direct them to Mr. Brian
Yeich at United Technologies Corporation. He can be reached at (203) 728-7622.

Very truly yours,

bl 0. £t

David A. Dods
Project Engineer

Senior Project Scientist & Associate
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1.0
INTRODUCTION

This report presents the results of the Phase III Site Assessment of the former
underground storage tanks at the former Sheller-Globe facility located at 3200 Main
Street in Keokuk, Iowa. This investigation was the third phase of field work conducted
since the tanks were removed in October 1989.

Previous investigations were conducted to identify site conditions, the nature of
contamination, and define the site hydrogeology. The previous investigations focussed

primarily on the fill material in the vicinity of the tank excavation. The goals of this
investigation were to:

o Evaluate groimdwater flow directions and contamination in the
native soils underlying the fill material where the tanks were
located; '

o Further evaluate the presence of remaining contamination in

shallow fill material in the vicinity of the former tanks;

. Evaluate the presence of other sources of solvent contamination in
the fill materials; and

o Evaluate the hydraulic characteristics of the native aquifer
materials.

The field investigation was conducted by Woodward-Clyde Consultants (WCC) on
behalf of Sheller-Globe Corporation during the period of May 20 through June 1, 1991.
Field work was performed in accordance with the Phase III Site Assessment Work Plan
dated February 22, 1991, prepared by Pollution Control Systems, Inc. Program
modifications requested by the lowa Department of Natural Resources (letter dated
March 15, 1991) were also incorporated into the Phase III investigation.

The field investigation included the installation of four monitoring wells into the native
tills, sampling of soils from borings used for those wells plus eight additional borings,

sampling of groundwater from new and selected existing monitoring wells, and the

ONT34ARPT.CIF 07/17/91 -1
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performance of slug and step-drawdown tests on wells in the native soils. This report
describes the investigation activities conducted, presents the results of the investigation,
and describes the current understanding of site conditions as they relate to the sources
and extent of contamination. Based on that understanding, remediation options are
then discussed.

s R — P v S - .
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2.0
BACKGROUND

Five underground storage tanks were removed from the southwest portion of the former
Sheller-Globe facility in October 1989. The location of the former tanks and the
general excavation area are depicted on Figure 1. The facility history, tank history, and
field investigation results since that time have previously been reported to the Iowa
Department of Natural Resources (IDNR) in the following documents:

» Sheller-Globe Corporation, Keokuk Plant, Site Assessment Work
Plan, May 3, 1990, prepared by United Technologies Automotive.

° Site Assessment Investigation, Sheller-Globe, 3200 Main Street,
Keokuk, Iowa, August 9, 1990, prepared for United Technologies
Automotive by Pollution Control Systems, Inc.

o Phase II Site Assessment Subsurface Investigation, Sheller-Globe
Facility, 3200 Main Street, Keokuk, Iowa, January 3, 1991,
prepared for Sheller-Globe Corporation by Pollution Control
Systems, Inc.

The reader is referred to those documents for details of the site history. Since the tanks
were removed in 1989, previous field investigations have included the performance of
a soil gas survey, field screening and sampling of shallow soil borings, installation of
groundwater monitoring wells in the shallow fill material and in native soils, and the
sampling of monitoring wells.

The primary emphasis of the previous investigations was to establish site physical
characteristics and evaluate the extent of solvent contamination resulting from tank
usage. The majority of the work focused on the shallow fill material. This Phase III
investigation further characterized conditions in the native soils beneath the fill and
evaluated the possible presence of sources of solvent contamination other than the

former underground tanks.

DITXRPT.CIF 07/1791
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3.0
INVESTIGATION ACTIVITIES AND METHODS

3.1 INTRODUCTION

All field work was performed in accordance with the Phase III Site Assessment Work
Plan (Appendix A) dated February 22, 1991, prepared by Pollution Control Systems,
Inc., and the Iowa Department of Natural Resources comment letter to Mr. Brian J.
Yeich dated March 15, 1991 (Appendix B).

3.2 FILE REVIEW

In an attempt to further evaluate the possibility of contaminant sources in the study
area other than the former underground storage tanks, the WCC field representative
interviewed Mr. William E. Vandersall (Environmental Services Manager, Schlegel,
Keokuk) on May 31, 1991. The results of the interview are incorporated into the
discussion of results and conclusions in Section 5.0 of this report.

3.3 FIELD INVESTIGATION

The tield work for the Phase III investigation was performed between May 20 and
June 1, 1991. All drilling activities were performed by Hannibal Testing Laboratories
of Hannibal, Missouri under the direction of the WCC field geologist. Soil samples and
groundwater samples were analyzed by Enseco-Rocky Mountain Analytical Laboratories
in Arvada, Colorado. In accordance with the Occupational Safety and Health
Administration (OSHA) requirements of 29 CFR 1910, a site specific Health and Safety
Plan was prepared by WCC and implemented during all phases of the field

investigation.
3.3.1 Monitoring Well Installation

In order to turther evaluate the horizontal extent of contamination in the native glacial
till soils, the Phase III Work Plan called for the installation of three new groundwater

COITMARPT.CIE 071791 3-1
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monitoring wells downgradient (estimated to the southwest) of the tank excavation. In
addition to these wells, the comment letter from the IDNR dated March 15, 1991 called
for the installation of an additional upgradient monitoring well. The upgradient well
was proposed to evaluate the groundwater quality upgradient of the excavation and
downgradient of the plant building and operations. The location of the new and existing
monitoring wells are shown on Figures 1 and 2. The construction details for the
monitoring wells are shown on Table 1 and the boring logs are presented in
Appendix C.

Borings tor monitoring wells MW-9, MW-11, and MW-12 were drilled with 4 1/4-inch
[.D. (8-inch O.D.) hollow stem augers to a depth of 35 feet below ground surface.
Samples were collected with split spoon samplers at 5-foot intervals in each boring. The
boring for monitoring well MW-10 was drilled with 6 1/4-inch I.D. (9-inch O.D.) hollow
stem augers to a depth of 30 feet. Split spoon samples were collected at 5-foot intervals
trom 0- to 10-feet then at 2.5-foot intervals from 10 feet to the bottom of the boring.

Headspace analyses were performed on samples from each depth interval using the
procedures described in Section 3.2.1 and Appendix C of the Phase III Work Plan.
Headspace results are presented in Table 2. The sample with the highest headspace
instrument response per boring was submitted to the laboratory and analyzed for
volatile compounds. In the cases where no volatile compounds were detected in the
headspace, the sample collected nearest the top of the saturated zone at the time of
drilling was submitted for laboratory analysis. No soil samples from the upgradient
boring for MW-12 were submitted for laboratory analysis since that well was installed
as a background well and field screening did not identify any volatiles present in the soil.
The samples were analyzed for volatile organic compounds (VOCs) by EPA Method
8240. Analytes included in that method were the Target Compound List plus methyl
isobutyl ketone, n-hexane, and butanol. These three additional compounds were

included in all volatiles analyses because they were potentially present at the site.

The four monitoring wells were installed in general accordance with the procedures
outlined in Section 3.2 of the Phase III Work Plan. The locations of the new monitoring
wells (MW-9, MW-10, MW-11, and MW-12) are shown on Figure 1. With the exception
of MW-10, all wells were constructed of 2-inch diameter, Schedule 40, flush coupled

91734IRPT.CIE 07/1791 3-2
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PVC pipe with 10-foot sections of 0.010-inch machine-slotted screen. MW-10 was
constructed of 4-inch PVC so it would accept a submersible pump for a pump test or
tuture use as an extraction well.

The four monitoring wells were developed by bailing each well dry at least five times.
In addition, water quality parameters including temperature, pH, salinity, and
conductivity were measured in the field during development. The water generated
during development was stored in the large steel tank immediately south of the
excavation near the chemical storage building.

3.3.2 Soil Sampling

In addition to the three soil samples collected in conjunction with the installation of
monitoring wells MW-9, MW-10, and MW-11, soil samples were collected from eight
shallow soil borings. The p'urpose of the soil borings was to further identify any residual
contamination in the shallow soils near the excavation and near the former product lines
and to better define the source areas for soil and groundwater contamination. The
Phase III Work Plan called tor the collection of nine soil samples. However, one of the
proposed sample locations southwest of the excavation and on the southeast corner of
the chemical storage building was inaccessible to drilling equipment due to the presence
of the large steel tank. Therefore, this location was deleted from the sampling program.

The location of the eight soil borings are shown on Figure 3. The borings were drilled
in accordance with the procedures outlined in Section 3.2.1 of the Phase III Work Plan.
Four of the borings (WCS-2, 3, 4, and 5) were drilled through asphalt and four (WCS-6,
7, 8, and 9) were drilled through concrete. Split spoon samples were obtained as near
the surtace as conditions would allow and at 4-6 and 8-10 feet below ground surface in
each boring. The borings were advanced with 3 1/4-inch I.D. (6-inch O.D.) hollow stem
augers. Headspace analyses were pertormed on samples from each boring in
accordance with the procedures described in Section 3.2.1 and in Appendix C of the
Phase [II Work Plan. As with the samples collected from the monitoring well borings,
the sample trom each soil boring exhibiting the highest headspace instrument response
was submitted to the laboratory and analyzed for volatile organic compounds (TCL List
plus methyl isobutyl ketone, n-hexane, and butanol). Headspace results and the soil

91T3IRPT.CIF 07/1791 3-3
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samples submitted for analyses are summarized in Table 2. Boring logs are presented
in Appendix C. '

3.3.3 Groundwater Sampling

In accordance with Section 3.2.2. of the Phase III Work Plan, groundwater samples were
collected from the four new monitoring wells and six existing wells (MW-1, MW-2,
MW-3, MW-4, MW-6A, and MW-6B). Water levels were measured on May 30, 1991
and are summarized in Table 1. The ten wells were purged on May 30, 1991. Each
well was bailed dry and allowed to recover overnight. Samples consisting of three 40ml
glass vials for analysis of volatile organics were collected from each well with disposable
polyethylene bailers on May 31, 1991. In addition, water quality parameters were
measured in the field and included pH, temperature, conductivity, and salinity. The

results of these measurements are presented in the sample collection field sheets
(Appendix E).

In accordance with the Phase III Work Plan, quality assurance samples including a trip
blank (TB-1) and a blind duplicate sample from MW-9 (labeled MW-14) were collected
and submitted to the laboratory.

All groundwater samples were analyzed by Enseco-Rocky Mountain Analytical
Laboratories tor volatile organic compounds (Method 8240; target compound list plus
methyl isobutyl ketone, n-hexane, and butanol).

3.3.4 Hydraulic Testing
3.3.4.1 Slug Tests

Slug tests were performed on monitoring wells MW-9 and MW-10 on May 31, 1991.
Both rising and falling head tests were performed on MW-9. A falling head slug test
was not pertormed on MW-10 because the water level in the well at the time the test
was performed was only 0.54 feet below the top of the PVC casing. The insertion of
the slug for the talling head test would have caused the water level to rise above the top

of the casing and subsequently to spill over onto the ground surface. For this reason,

OL73ARPT.CIF 07/17/91 3-4
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the slug was inserted into the well and the water level was allowed to re-equilibrate
prior to beginning the rising head slug test at MW-10. All water level measurements
were recorded using a Hermit 1000B Data Logger with a 10 psi transducer.

A solid PVC cylinder 8.03 feet long and 1.25 inches in diameter was used in the slug test
on monitoring well MW-9 to produce a theoretical initial displacement of 3.12 feet in
the 2-inch diameter well. A solid PVC cylinder 5 feet long and 3 inches in diameter was

used in the slug test on monitoring well MW-10 to produce a theoretical initial
displacement of 2.8 feet in the 4-inch diameter well. The falling head test on MW-9

il lasted approximately 2 hours while the rising head test lasted approximately 1.6 hours.
) The rising head test at MW-10 lasted approximately 3.6 hours. The lengthy nature of
T the tests is reflective of the generally low hydraulic conductivities at the site and the
l amount of time necessary to obtain 90 percent recovery.

f

i' 3.3.4.2 Pumping Test

F :

! . A small scale qualitative pumping test was performed on monitoring well MW-10 on

June 1, 1991. The purpose of this test was to determine the feasibility of using a "pump
and treat" recovery system as a remedial alternative at the site.

Prior to beginning the test, an electric submersible pump with a 1 1/4-inch PVC
discharge pipe was placed at the bottom of the 4 inch diameter PVC well. The well was
pumped at a rate of 0.5 gallons per minute (gpm) and drawdown was measured at

- sy

s e 5 - . - . f .

regular intervals with an electric water level indicator. The results of the water level
measurements are shown in Table 5. The well was pumped dry after 69 minutes of
pumping at 0.5 gpm. The approximately 34 gallons of water generated during the test
was stored in the red steel tank immediately south of the excavation. Based on the
water level measured in the well prior to the test, the well volume including filter pack
was approximately 29.5 gallons. It is likely that the 34 gallons removed represent the

dewatering of the well and filter pack and approximately 4.5 gallons of recharge from

the tormation.

917341RPT.CIF 07/17/91 3-5
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3.3.5 Well Siirvey

In accordance with the IDNR response letter dated March 15, 1991, a well survey was
pertformed to determine whether any water wells were present within a one-half mile
radius of the former Sheller-Globe site. The well survey included a search of the Iowa
Department of Natural Resources - Geological Survey Bureau (GSB) and United States
Geological Survey (USGS) cooperative geologic file, a search of the Iowa Geologic
Survey (IGS) "GEOSAM" tracking system, and a review of the City of Keokuk Water
Department’s distribution list.

The "GEOSAM" tracking system consists of records of borings or water wells submitted
to the lowa Geologic Survey by water well drillers. The records submitted by the
drillers are often accompanied with rock core or chip samples from the boring. Once
the records and samples are logged into the GEOSAM tracking system, they are
available for inspection by the IGS geologist. The geologist inspects and classifies the
samples and creates a stratigraphic log of the boring. The stratigraphic log contains
information such as surface elevation, total depth, rock lithology, and sample condition.
The information obtained by the geologist is entered into the GSB and USGS
cooperative geologic file. Due to the fact that not all records in the GEOSAM database
are accompanied by rock samples and that not all rock samples have been reviewed by
the IGS geologist, the GEOSAM tracking system contains considerably more records
than the GSB and USGS cooperative file. Both databases, however, are available to
the public. It is important to note that these data bases record boring information and
do not necessarily indicate that wells were completed in the borings.

In addition to searches of the two databases described above, a request was made to
the City of Keokuk, Iowa Water Department to obtain the water distribution list for
areas immediately adjacent to, and approximately three-quarters of a mile downgradient
of the tormer Sheller-Globe site. Using the list obtained trom the City, a visual survey
was performed to identify residences which were not on the distribution list. Residences
not on the distribution list could possibly be served by a private water well. The finding

ot the well survey can be found in Section 4.6.

C 9ITMRARPT.CIF 07/17/91 3-6
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4.0
RESULTS

4.1 SITE GEOLOGY

The geology beneath the south-central portion of the site in the vicinity of the tank
excavation is generally characterized by a surficial layer of structural fill material
overlying glacial till soils. Figure 4 shows a generalized cross-section of the site geology.
The composition of the structural fill material varies somewhat from location to location
across the site, but generally consists of firm to stiff, olive-brown medium plastic silty
clay with sand, gravel, brick and wood fragments. The thickness of the fill material
generally increases from east to west and ranges from approximately 5.5 feet at
upgradient monitoring well MW-12 to approximately 12 feet near the tank excavation
and chemical storage building. The fill material is somewhat thinner beneath the toe
of the slope with approximately 8 feet at MW-10 and 2 feet at MW-11 in the employee
parking lot.

The glacial till soil beneath-the site generally consists of firm to very stiff, yellowish
brown, medium to highly plastic clay with fraces of fine to medium sand and fine gravel,
and some gray mottling. Approximately 2 feet of dense, yellowish brown fine grained
sand with traces of silt and gravel was encountered at 34 feet below the ground surface
at monitoring well MW-11. Typically, in a glacial till setting the thickness and continuity
of these sand and gravel zones may vary markedly from location to location and their
occurrence is unpredictable. It is noted that more sand lenses were observed in the
boring for MW-10 than were observed for the other three borings for the monitoring
wells. (Boring logs are shown in Appendix C.) MW-10 was sampled at 2.5-foot
intervals from 10 to 30 feet BGS while the other three borings were sampled at 5-foot
intervals. The frequency of the sand lenses shown in the boring logs may simply be a
function of the sampling interval. In other words, it is often difficult to evaluate
subsurtace conditions based on auger cuttings and sand lenses may or may not occur
between the 5-toot sampling interval in the three borings. To date, none of the
monitoring wells installed on-site have reached bedrock and theretore, the depth to
bedrock or the thickness of the glacial till is not known at this time.

91734ARPT.CIF 07/17/91 4-1
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4.2 SITE HYDROGEOLOGY

The current on-site groundwater monitoring well network consists of five shallow
monitoring wells screened in the structural fill material and eight wells screened in the
upper portion of the glacial till. Water levels in the on-site monitoring wells were
measured on May 30, 1991 and are summarized in Table 1. Water levels from the eight
monitoring wells screened in the upper portion of the glacial till were used to construct
the water level contour map presented in Figure 5. The map shows that at shallow
levels in the glacial till, groundwater flow is to the southwest. The flow direction is
generally consistent with the direction identified in previous investigations. Based on
the water level contour map and on the water level measurements in the five shallow
wells screened in the fill material, it is likely that a zone of perched groundwater exists
in the fill material in the vicinity of the tank excavation. MW-1, MW-2, MW-3, and
MW-4 displayed water levels ranging from 2.7 to 5.5 feet higher than those in the
shallow levels of the glacial till. It is probable that the open tank excavation acts as a
collection point for rain water and surface runotf and is a source of recharge to the fill
material. This excavation is in the process of being closed.

As previously mentioned, approximately 2 feet of dense, fine grained sand with trace
silt and gravel was encountered at 34 teet below the ground surface in the boring for
MW-11. The water level in MW-11 was approximately 5 feet below the ground surface.
In order to evaluate whether confined conditions existed and the 5-foot water level
represented the head in a confined 2-foot sand lense, an additional boring was drilled
approximately 2.75 teet south of MW-11. The boring was drilled with 3 1/4-inch L.D.
hollow stem augers on May 24, 1991 to a depth of 18 feet below ground surface. The
boring was allowed to remain open until May 28, 1991 when the water level was
measured in the boring and in MW-11. The groundwater elevation in the boring was
622.40 feet above MSL and 622.64 teet above MSL in MW-11. These water level
measurements suggest an upward vertical hydraulic gradient of approximately
0.01 feet/feet in the vicinity of MW-11. Because the boring was only drilled to 18 feet
below ground surtface and did not encounter the 2-foot sand lense encountered in
MW-11 and because the two water levels were very close (+0.2 feet), it is likely that

unconfined conditions exist. The consistency in the two water level measurements
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suggest that the sand lenses are hydraulically connected to the overlying glacial till clays
and that the water levels are representative of the true unconfined conditions at the site.

4.2.1 Hydraulic Testing

4.2.1.1 Slug Tests

Hydraulic conductivity values were hand-calculated using the method of Bower and
Rice, 1976 (Reference 1), and Bouwer, 1989 (Reference 2), which were developed for
unconfined aquifers. The results of the slug test hydraulic conductivity calculations are
summarized in Table 3.

In order to assess the accuracy and reliability of the slug test results, hydraulic
conductivities were calculated using Woodward-Clyde Consultants’ SLUGT software
(Version 7, February 1988). The calculations are based on the borehole diameter using
the method of Bouwer and Rice (1976). A comparison of results is presented in
Table 4. The hand-calculated values and SLUGT-computed values show reasonably
good agreement.

The hydraulic conductivity value for the falling head test at MW-9 was 1.87 x 10™ cm/sec
and 5.58 x 10” cm/sec for the rising head test. The hydraulic conductivity for the rising
head test performed at MW-10 was 4.38 x 10 cm/sec. The hydraulic conductivity
values are generally consistent with those presented in the Phase II Site Assessment
Subsurtace Investigation Report dated January 3, 1991. Typically, the intergranular
hydraulic conductivities of the clayey materials in tills are several orders of magnitude
less than the conductivities of the sandy layers or fractures. As a result, the majority of
the tlow occurs in the sand layers or fractures. As previously mentioned, the extent and
occurrence of the sand and gravel zones is often unpredictable, and the hydraulic
conductivity values, therefore, may vary between wells depending on the soil conditions

at a particular location.
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4.2.1.2 Pumping Test

In order to help assess the feasibility of a groundwater recovery system as a possible
remedial alternative, a simple pumping test was performed in monitoring well MW-10.
The specific procedures followed in the pumping test are described in Section 3.3.4.2.
The pumping test data are presented in Table 5 and Figure 6. The 4-inch PVC well
was pumped dry in approximately 69 minutes at a pumping rate of 0.5 gallons per
minute. A total of 34 gallons were pumped from the monitoring well during the
pumping test, and this volume probably represents the dewatering of the 4-inch PVC
casing and filter pack and approximately 4.5 gallons of recharge to the well. Based on
these results and on results of the slug tests, it is not likely that groundwater recovery
wells would be an etfective remedial alternative at the site.

4.3 GROUNDWATER MOVEMENT

Based on the geometric mean of the hydraulic conductivity values obtained in the slug
tests, the hydraulic gradient measured at the site, and on an average range of effective
porosity values for clay soils, a range of groundwater velocities for the site was
calculated. The calculation was based on the equation V = (-k)(dh/dl)n, where V =
true velocity, k = hydraulic conductivity and dh/dl = hydraulic gradient, and
n, = etfective porosity.

Using an eftective porosity for clay soil of 25 percent, the groundwater velocity was
estimated to be approximately 24 feet per year. With a porosity value of 30 percent,
the groundwater velocity is estimated at approximately 20 feet per year. The
calculation, however, does not account for factors such as volatilization, soil structure,
temperature, soil moisture, or adsorption, all of which may greatly influence the rate of
contaminant migration. On this basis, it is likely that contamination has not migrated
at a rate equal to the groundwater velocity.

Groundwater flow at shallow levels in the glacial till generally follows topography, and
the water table slopes from topographic highs toward the streams and drainages. Based
on this knowledge, groundwater at shallow levels in the glacial tills is probably directed

toward the topographic low of the cooling pond west of the excavation. In addition,
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reinforced concrete and corrugated metal pipes located south and west of the
excavation (Figure 5) may influence groundwater flow.

4.4 SOIL SAMPLE RESULTS

As described in Sections 3.3.1 and 3.3.2, soil samples were collected from the four soil
borings used for the monitoring well installations and from eight additional shallow soil
borings. Head space analyses were performed on all samples from each of the 12
borings to determine "worst case" or highest volatile concentration within each boring.
The results of the head space readings are summarized in Table 2. Headspace readings
ranged from background levels to 325 parts per million (ppm). Volatile organics were
detected in the head space of samples from each of the shallow soil borings with the
exception of WCS-9. Headspace readings ranged from background to 80 ppm in the
zone 15- to 17-feet below ground surface (bgs) and from background to 90 ppm in the
zone 5- to 7-feet bgs. The highest headspace measurements in the monitoring well
borings were found at MW-9 (15 to 17 feet bgs) and MW-10 (5 to 7 feet bgs).
Headspace readings were background for all samples from MW-11 and MW-12.

Soil samples displaying the highest headspace readings in each boring were submitted
for laboratory volatile organic analysis (EPA Method 8240). The laboratory results are
summarized in Table 6. Soil sample results are also plotted on Figure 3. Based on the
tield screening techniques described above, it is likely that the concentrations detected
by the laboratory represent the highest concentrations of volatile organics within each

boring.

The predominant volatile compounds detected in the soil samples were toluene,
acetone, and methylene chloride. These three compounds were detected most
frequently and in the highest concentrations. Toluene and methylene chloride were
reported in former tank contents registration records. Concentration ranges for the

three compounds in the soil boring samples were as follows:
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Compound Concentration Range (ug/kg)
Toluene non-detect (5) - 2,200,000
Acetone ' 19 - 98,000J
Methylene Chloride 1.9 - 24,000J

Note: J = Result is detected below the detection limit or is an estimated concentration.

Total solvent concentrations were highest in borings WCS-2, WCS-3, and WCS-5, those
located nearest the tank excavation. Lowest concentrations were found in soil samples
from MW-9 and MW-11, two of the samples furthest away from the excavation.

Intermediate levels were identified along the product distribution pipe and in borings
WCS-7, WCS-8, and WCS-9.

A number of compounds were identified in boring WCS-7 that were not identified in
any of the other borings. These compounds included carbon disulfide, 1,1-
dichloroethane, 1,1-dichloroethene, hexane, and benzene. However, these compounds
are not necessarily unique to that sample. The presence of toluene, acetone, and
methylene chloride at high concentrations in some of the other soil samples resulted in
elevated detection limits for other compounds on the Method 8240 analyte list.

The compounds detected in soil samples collected in May 1991 are generally consistent
with those detected in samples collected in November 1990. However, the
concentrations detected in May 1991 were considerably higher than those detected in
November 1990. It is noted that the samples collected in November 1990 were not
collected in the immediate vicinity of the tank excavation or the former product line and
it is expected that concentrations would decrease as one moves away from the source.

4.5 GROUNDWATER SAMPLE RESULTS

Groundwater samples were collected from the tour newly installed wells and from
MW-1, MW-2, MW-3 MW-4, MW-6A, and MW-6B. All samples were analyzed using
EPA Method 8240 tor volatile organic compounds. The results of the groundwater

sampling are shown in Table 7 and summarized on Figure 7.
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In general, the most predominant volatile organic compounds detected were toluene
and methylene chloride. Concentrations were highest in the two monitoring wells
screened in the fill material immediately adjacent to the tank excavation (MW-1 and
MW-2) with values ranging from 15,000 to 470,000 ug/L for individual analytes.
Concentrations were much lower (=<1,100 ug/Ll) in the sample from MW-4
approximately 20 feet to the east of the excavation area. Concentrations were also
much lower (<460 ug/L) in samples from MW-3 and MW-9 located approximately
100 feet west of the tank excavation. Samples from the MW-6 monitoring well cluster
contained several compounds including acetone, ethylbenzene, xylene, 1,2-
dichloroethene, and trichloroethene in addition to toluene and methylene chloride. The
shallow well MW-6A (completed in the fill material) displayed concentrations much
higher than those detected in MW-6B (completed in the native tills). As with MW-6A
and MW-6B, monitoring well MW-10 contained a variety of compounds not detected
in samples from the monitoring wells immediately adjacent to the tank excavation
(MW-1 and MW-2). Based on the results of previous sampling events (July 1990), it
is likely that these compounds are present in the shallow groundwater near the
excavation but were not detected during this sampling event due to the elevated
detection limits for these compounds. Only low concentrations (<7.4 ug/L) of a few
volatile organic compounds, including methylene chloride, toluene, acetone, 1,2-
dichloroethene, and trichloroethene, were detected in upgradient well MW-12 and
monitoring well MW-11, approximately 125 feet south of the tank excavation in the
employee parking lot.

Monitoring well MW-6A exhibits comparatively high levels of solvent contamination
relative to other wells distant from the excavation. In addition, the chemistry of the
compounds in that well differs somewhat from other wells. Specifically, the highest
levels of ethylbenzene (19,000 ug/l) and xylene (56,000 ug/l) were found in MW-6A.
These results suggest a source area other than the tank excavation. Facility personnel
indicate that a former chemical storage and mixing building was once located in that
general area (see Figure 2). Additionally, a number of water lines cross the area. The
excavations for those lines may have acted as conduits for contaminant migration at one

time.
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Conversely, the soil sample results do not confirm the presence of a second source area.
Borings WCS-7, WCS-8, and WCS-9 located around MW-6A do not show the elevated
levels of xylene and ethylbenzene. As a result, the groundwater results from MW-6A
suggest a second source area, but the evidence is not conclusive.

4.6 WELL SURVEY RESULTS

A well survey was performed to determine if any private water wells are located
adjacent to or in the immediate downgradient vicinity of the site. The survey consisted
of a search of two IGS databases and a review and field survey of the City of Keokuk’s
municipal water distribution list in the vicinity of the site.

A search of the IGS GEOSAM tracking system revealed the presence of five potential
water wells in the vicinity of the site. Four of these wells were previously identified in
the Site Assessment Investigation dated August 9, 1990, prepared by Pollution Control
Systems. The exact location of the fifth potential well could not positively be identified
with the GEOSAM database. The record only specifies that the potential well is within
Section 23 of T65N, R5W. Only two possible wells were identified in the GSB and
USGS cooperative geologic file database. Both wells were in Section 24 of T65N, R5W
and approximately three-quarter of a mile to the east of the site. The production well
identified on-site is not in use. The locations of the potential private water wells are
shown on Table 8 and Figure 8. According to the information in the two databases, the
seven borings or wells were drilled into the local bedrock aquifer and not in the shallow
glacial till aquifer of concern at the site.

A municipal water distribution list for the site vicinity was requested from the City of
Keokuk’s Water Department. At the time the request was made, the water department
employee indicated that all residences and businesses within the Keokuk city limit are
served by municipal water system and that the city water is obtained from the
Mississippi River.

Using the water distribution list obtained from the city water department, a survey was
pertormed to identity any residences that were not on the city distribution list. The

location ot the distribution list survey is shown on Figure 8. All streets immediately

917347RPT.CIF 07/1791 4-8




-y . =

5 ~ A

*_,ﬂ
- aE o

Woodward-Clyde Consultants

adjacent to and approximately 1 mile west of the former Sheller-Globe site were
surveyed. Only one residence not on the city water distribution list was identified in the
field survey. The residence is located at 1148 Johnson Street Road. It is not known at
this time whether this residence is served by a private water well. All other residences
were on the city distribution list.

Based on the results of the well survey, it does not appear likely that residential drinking
water wells are present in the immediate (within 0.5 mile) downgradient vicinity of the
tank excavation. It is noted, however, that the two database searches only reveal the
potential locations of residential water wells. These records do not indicate whether the
boring at a specific location was completed as a well or if a well has been abandoned
since its completion. In addition, old wells may exist which are not on either of the
computer databases.
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; 5.0
CONCLUSIONS

The Phase III Site Assessment Field Investigation included the installation of four
monitoring wells into the native soils, sampling of soils from borings used for those
wells, plus eight additional borings, sampling of groundwater from new and selected
existing monitoring wells, the performance of slug tests and a pumping test, and a well
survey in the vicinity of the site. The key findings of the field investigation are as
follows:

The former underground storage tanks appear to be the predominant source of soil and
groundwater contamination. The highest contamination levels are in the fill material
immediately adjacent to the former tank area. Lower contaminant concentrations are
present along the former product line and in the vicinity of wells MW-6A and 6B. The
former chemical storage building may be the source of contamination near those two
wells.

The tanks were located in a zone of fill material. The fill material ranges in thickness
from approximately 5.5 feet near well MW-12 to 12 feet near the tank excavation. This
till material overlies native glacial till soils composed of clays with traces of sand and
tine gravel. Two water bearing zones were identified during the investigation, one in
the fill material and one in the native tills. The water in the fill material is believed to
be a perched water zone, recharged through the tank excavation and other openings
and cracks in the parking lot that covers the fill material. The second water bearing
unit is an unconfined water table that was encountered in the upper portion of the
native tills.

The predominant contaminants are toluene, methylene chloride, and acetone in soils,
and toluene and methylene chloride in the groundwater. Contamination levels are
highest in the fill material immediately surrounding the excavation, and decrease
markedly away from the excavation and in the native tills beneath the fill. For example,
total solvent concentrations in groundwater ranged from 492,300 ug/l in well MW-1 next
to the excavation, to 39,230 ug/l in MW-10 located in the till immediately downgradient
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of the excavation, to 21.1 ug/l in well MW-11 located farther south in the employee
parking lot. This contamination pattern is consistent with the site geology and history.
Contamination levels are at least one order of magnitude higher in the fill material than
the native tills immediately below it. They then decrease another 2 to 3 orders of
magnitude in wells further away from the excavation. This would be expected
considering the heterogeneous nature of the fill material compared to the clay materials
in the native tills.

The exception to this pattern is well MW-6A where the groundwater sampling results
suggest a possible second contamination source near this well location.

The soil sampling results follow a similar pattern as the groundwater results. Total
solvent concentrations are highest immediately adjacent to the tank excavation then
decrease away from that area. '

Groundwater flow in the native tills was measured to be toward the southwest, and is
expected to generally follow site topography. However, buried drainage pipes beneath
the employee parking lot may also influence and/or intercept shallow groundwater in
the till.

The slug and pump tests confirm that the wells in the native tills are slow to recharge.
During the pump test, well MW-10 was pumped dry at a flow rate of one-half gallon
per minute. This indicates that recovery wells would not be a viable option for
collecting contaminated groundwater.

Finally, the well survey results did not identify any residential water wells in the
immediate downgradient vicinity of the site.
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6.0
RECOMMENDATIONS

With the completion of this investigation, data is available to begin evaluating remedial
measures for contamination resulting from the former underground storage tanks. Two
major conclusions from this investigation affect the choice of remedial measures. First,
the highest levels of solvent contamination remain in the fill material in the vicinity of
the former tanks excavation. Solvents in the fill material are believed to be-a continuing
source of contamination to shallow groundwater. Second, the upper portions of the
native till sediments are sufficiently dense and fine grained that groundwater recovery
wells are not a viable remedial measure.

Based on these conclusions, it is recommended that remediation of the fill material be
initiated to control the ongoing source of solvent contamination to the groundwater.
Remediation of the fill will require dewatering the perched water table and removing
solvents from the fill soils. It is recommended that a high vacuum (hi-vac) vapor
extraction system be evaluated as one of the pbtential remediation measures. The hi-
vac system is capable of extracting both water and vapors from soil systems, and can be
installed around building and high traffic areas without a lot of excavation required.

In order to evaluate a vapor extraction system, the following will need to be
conducted/addressed:

o The performance of a pilot test;

» The identification of regulatory requirements for air and water
discharges; and

# The establishment of cleanup goals and monitoring requirements.

These issues will be further discussed with the IDNR subsequent to submittal of this
report to the agency.
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Since the pump test conducted at well MW-10 caused the well to pump dry in
69 minutes at a flow rate of only 0.5 gallons/minute, the installation of groundwater
recovery wells to remediate groundwater appears impractical. Monitoring of the native
till wells is recommended to evaluate the effect of the proposed source remediation on
groundwater quality. Additionally, the installation of the following new shallow till wells
downgradient of MW-10 is proposed to turther define the migration and attenuation of
the contamination in the upper till:

@ One well downgradient (southwest) of MW-10 located just east of
the 36-inch drainage pipe running under the employee parking lot;
and

o One well downgradient (southwest) of MW-10 located southwest

of the 36-inch drainage pipe near the facility boundary.

The proposed well locations are shown on Figure 5.
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TABLE 1

SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS AND WATER LEVELS

Elevation of Top Elevation of PVC Casing . 3 Screened Interval Depth of Groundwater
of PVC Casing Ground Surface Diameter Tl Digrla Elevation (feet) Groundwnlcri Elevation
Well LD. Date Installed (feet) (feet) (inches) (feet) (feet)
MW-1 October 1989 640.94 NA 4 ' 14.21 625.94 - 635.94 +4.94 636.00
MW-2 October 1989 640.534 NA 4 12.75 627.24 - 637.24 0.63 033.71
= MW-3 October 1989 639.02 NA 4 1677 62232 - 632.32 1129 621.73
MW-4 October 1989 640.94 NA ) 4 11.92 625.94 - 635.94 45.40 636.54
MW-5 November 1990 640.74 640.98 4 30.00 610.71 - 620.71 6.42 634.32
MW-6A November 1990 641.13 641.43 2 13.94 627.26 - 637.26 5.58 635.55
MW-ol3 November 1990 641.00 641.35 2 31.75 609.27 - 619.27 6.75 634.25
MW-7 November 1990 033.48 038.69 p. 39.88 598.68 - 608.68 10.10 628.38
MW-8 November 1990 641.69 642.00 2 29.88 611.89 - 621.89 4.83 636.80
MW-9 May 1991 639.02 639.20 2 33.58 604.78 - 614.78 14.27 624.75
MW-10 May 1991 623.98 624.21 4 29.69 594.79 - 604.79 0.625 623.30
MW-11 May 1991 627.06 627.27 2 3431 592.85 - 602.85 4.54 622.52
MW-12 May 1991 643.40 643.66 2 34.74 609.24 - 619.24 7.10 636.30
Notes: 17 All elevations are in feet above mean seal level.
} Total depths measured from top of PVC casing on May 30, 1991.

Depth to groundwater measured from top of PVC casing on May 30, 1991.
NA = Data not available.
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TABLE 2

SUMMARY OF HEADSPACE ANALYSES ON SOIL SAMPLES

Headspace Reading

s

o

Sample LD. Depth (feet) (ppm)!
WCS -2 1.0 - 3.0 10
4.0 - 6.0 75
*8.0 - 10.0 100
WCS-3 *1.5-3.5 125
4.0-6.0 58
WCS-4 2.0-4.0 20
4.0 - 6.0 100
*8.0 - 10.0 115
WCS-5 1.5-3.5 50
4.0 -6.0 100
*8.0 - 10.0 130
WCS-6 4.0 - 6.0 90
*8.0 - 10.0 100
WCS-7 *1.0 - 3.0 3
4.0 - 6.0 1
8.0 - 10.0 B.G.
WCS-8 4.5 -6.5 25
*8.0 - 10.0 325
WCS-9 0.5-25 B.G.
4.0 - 6.0 B.G.
*8.0 - 10.0 B.G.
MW-9 1.5-35 B.G.
5.0-70 B.G.
10.0 - 12.0 B.G.
*15.0 - 17.0 80
20.0 - 22.0 10
25.0 - 27.0 15
30.0 - 32.0 1
35.0 - 37.0 4
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TABLE 2
(Continued)
SUMMARY OF HEADSPACE ANALYSES ON SOIL SAMPLES
Headspace Reading
Sample L.D. Depth (feet) (ppm)*
MW-10 1.0 - 3.0 4
*5.0-7.0 90
10.0 - 12.0 33
12.5 - 14.5 18
15.0-17.0 2
17.5 - 19.5 2.5
20.0 - 22.0 5
22.5-24.5 1
25.0 - 27.0 3
275 -29.5 6
30.0 - 32.0 B.G.
MW-11 20-40 B.G.
50-70 B.G.
10.0 - 12.0 B.G.
15.0-17.0 B.G.
20.0 - 22.0 B.G.
25.0 - 27.0 B.G.
*30.0 - 32.0 B.G.
35.0-37.0 B.G.
MW-12 50-70 B.G.
10.0 - 12.0 B.G.
15.0 - 17.0 B.G.
20.0 - 22.0 B.G.
25.0 - 27.0 B.G.
30.0 - 32.0 B.G.
35.0 - 37.0 B.G.
Notes: I Al headspace measurements made with an HNu PI-101 photoionization detector in accordance

with the procedures described in Appendix C of the Phase [II Work Plan.

B.G. = Background.

* Sample submitted for laboratory analyses.
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TABLE 3

SUMMARY OF SLUG TEST RESULTS

Well Hydraulic Conductivity
Designator Slug Test Type (cm/sec)* Screened Interval (feet bgs)
MW-9 Falling Head 1.87 x 107 34.42 - 24.42
MW-9 Rising Head 558 x 10° 34.42 - 24.42
MW-10 Rising Head 4.38 x 10° 19.42 - 29.42
Notes: * Hydraulic conductivity values given are the hand-calculated results using the method of Bouwer and
Rice, 1976. '

91 7343\RPTTAS.CIF 07/17/91 Shect 1 of 1




TABLE 4

COMPARISON OF HYDRAULIC CONDUCTIVITY
VALUES CALCULATED BY HAND AND SLUGT*

Well Hydraulic Conductivity (cm/sec) | Hydraulic Conductivity (cm/sec)
Designator Slug Test Type (Hand Calculated Results) (SLUGT Results)
MW-9 Falling Head 1.87 x 10° 2.9x 107
MW-9 Rising Head 5.58 x 107 1.32 x 10
MW-10 Rising Head 4.38 x 10° 1.42 x 10
Notes: * Calculations based on borehole diameter using the method of Bouwer and Rice (1976).
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TABLE 5

SUMMARY OF PUMPING TEST DATA (MW-10)

Elapsed Time Water Level (feet
Time (minutes) below T.0.C.) Drawdown (feet)
06:22 0 1.69 0.00
06:27 S 4.81 3.12
06:29 7 6.08 4.39
06:30 8 7.15 5.46
06:33 11 8.02 6.33
06:35 13 9.27 7.58
06:36 14 9.88 8.19
06:40 18 11.43 9.79
06:41 19 12.15 10.46
06:43 21 13.00 11.31
06:44 22 13.79 12.10
06:46 24 14.88 13.19
06:48 26 15.71 14.02
06:51 29 16.63 14.94
06:53 31 17.79 16.10
06:55 33 18.35 16.66
06:57 35 19.17 17.48
06:58 36 19.54 17.85
06:59 37 19.88 18.19
07:00 38 20.31 18.62
07:01 39 20.54 18.85
07:03 41 20.94 19.25
07:05 43 21.21 19.52
07:06 44 21.40 19.71
07:10 48 22.35 20.66
07:11 49 22.71 21.02
07:12 50 22.94 2125
07:15 53 23.81 22.12
07:17 S5 24.42 22.73
07:18 56 24.69 23.00
07:19 37 25.00 23.31
07:20 58 25.29 23.60
07:22 60 25.88 24.19
07:23 61 26.10 24.41
07:24 62 26.38 24.69
07:26 64 27.04 25.35
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TABLE 6

SUMMARY OF ANALYTICAL RESULTS ON SOIL SAMPLES
(Concentrations in ug/kg)

WCS-2 WCS-3 WCS-4 WCS-5 WCS-6 WCS-7 WCS-8 WCS-9 MW.-9 MW-10 MW-11
Compound (8-10) (1.5-3.5") (8-10") (8-10) (8-10") (1-3) (8-10") (8-10") 15-17) (5-7") (30-32)
Methylene Chloride 4600] 22000] 460] 24000J] 520] 32 1100] 540] 1.9] 140J 2.5]
Toluene 320000 2200000 9500 IPOOQOO 27000 72 58000 13000 ND(5.0) 6200 ND(5.0)
Acelone 26000] ND(200000) 2400 98000] 2400] 240 5300] 4000] 22 ND(1000) 19
2-Butanone (MEEK) | ND(33000) | ND(200000) | ND(2000) | ND(200000) | ND(4000) 36 ND(6700) | ND(5000) | ND(10) | ND(1000) 33]
Carbon Disulfide ND(16000) | ND(100000) | ND(1000) | ND(100000) | ND(2000) 2.0 ND(3400) | ND(2500) [ ND(5.0) ND(500) | ND(5.0)
1,1-Dichlorocthane | ND(16000) | ND(100000) | ND(1000) | ND(100000) | ND(2000) 12 ND(3400) | ND(2500) | ND(5.0) | ND(500) | ND(5.0)
1,1-Dichlorocthene ND(16000) | ND(100000) | ND(1000) | ND(100000) | ND(2000) 1.5] ND(3400) | ND(2500) ND(5.0) ND(500) | ND(5.0)
Ethylbenzene ND(16000) | ND(100000) | ND(1000) Nb(100000) ND(2000) 15 ND(3400) | ND(2500) | NI(5.0) 1000 ND(5.0)
Xylenes (Total) ND(16000) | ND(100000) | ND(1000) [ ND(100000) | ND(2000) 190 ND(3400) | ND(2500) [ NID(5.0) 2600 ND(5.0)
Hexane* ND--- ND--- ND--- ND--- ND--- 2.6] ND--- ND--- ND--- ND--- ND---
Benzene ND(16000) | ND(100000) | ND(1000) | ND(100000) | ND(2000) 4.5] ND(3400) | ND(2500) ND(5.0) ND(500) | ND(5.0)
Notes: ND = Not detected (detecton limit),
J = Result is detected below the reporting limit or is an estimated concentration.
*  Detection limit is not shown because compound is not on the Method 8240 analytical list; compound was analyzed using a single point standard.
Compounds shown are ones which were detected during this sampling event. For a complete list of analytes, see Appendix G.
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TABLE 7

SUMMARY OF ANALYTICAL RESULTS ON GROUNDWATER SAMPLES
(Concentrations in ug/L)

Compound MW-1 MW-2 MW-3 MW-4 MW-6A MW-6B | MW-9 MW-10 MW-11. | MW-12
Carbon Disulfide 7300] ND(25000) | ND(5.0) | ND(100) | ND(1600) | ND(25) | ND(25) | ND(1000) [ ND(5.0) | ND(5.0)
Mecthylenc Chloride 150001J. 20000J 1.1 81J 400 5.8] ND(25) 23000 1.0J 1.4]
Toluene 470000 450000 39 1100 25000 680 460 9000 1.6] 5.7
Acetone ND(50000) [ ND(50000) 36 ND(200) 3600 ND(50) | ND(50) | ND(2000) 12 7.4]
Ethylbenzenc ND(25000) | ND(25000) | ND(5.0) | ND(100) 19000 170 | ND(25) 370 ND(5.0) | ND(5.0)
Xylenes (total) ND(25000) | ND(25000) | ND(5.0) | ND(100) 56000 460 9.8] 1100 ND(5.0) | ND(5.0)
1,2-Dichlorocthene (total) ND(25000) [ ND(25000) | ND(5.0) | ND(100) | ND(1600) | 18] | ND(25) 290J 43] 1.8]
Trichloroethene ND(25000) | ND(25000) | ND(5.0) [ ND(100) [ ND(1600) [ 11J | ND(25) 1900 2.2] ND(5.0)
Chloromethane ND(25000) | ND(50000) | ND(10) | ND(200) | ND(3300) | ND(50) | ND(50) 670J ND(10) [ ND(10)
1,1-Dichloroethene ND(50000) | ND(25000) | ND(5.0) [ ND(100) [ ND(1600) [ ND(25) | ND(25) 660J ND(5.0) | ND(5.0)
Tetrachlorocthene ND(25000) | ND(25000) [ ND(5.0) [ ND(100) | ND(1600) | ND(25) | ND(25) 840J ND(5.0) | ND(5.0)
1,1,1-Trichlorocthane ND(25000) [ ND(25000) | ND(5.0) | ND(100) | ND(1600) | ND(25) | ND(25) 1400 ND(5.0) | ND(5.0)
Vinyl Chloride ND(25000) | ND(25000) [ ND(5.0) [ ND(200) | ND(3300) | ND(50) | ND(50) | ND(2000) | ND(10) 3.1]
Notes: ND = Not detected (detection limit).
J = Result is detected below the reporting limit or is an estimated concentration.
Compounds listed are ones which were detected during this sampling event. For a complete list of analytes, see Appendix G.
All samples collected on May 31, 1991.
917343\RPI'TAS.CIF 07/1791 Sheet 1 of 1
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SUMMARY OF POSSIBLE WATER SUPPLY WELLS
IN VICINITY OF 3200 MAIN STREET, KEOKUK, IOWA

Static vis
Water Top of
Boring' Boring Date of Level | DPepth Casing
Number | Owner Number | Completion | gopy | (feet) Elevation |, . tion!
1 Ralph A. Wright W-12452 08-16-40 143 277 671 NW1/4, NW1/4, NE1/4, Sec. 23, T65N, R5W
2 Tri-State Dairy W-15409? 06-14-61 142 271 660 T65N, RSW, Sec 23, NW NE, 2825 Main St.
3 Dryden Rubber Co. W-08212 08-17-38 NA 642 954 “T6SN, R5SW, Sec. 23, SW NE, 32nd & Jackson St.
4 Harold Griffith W-180282 08-06-65 167 195 NA T65N, R5W, Sec. 23, SW SW SE
5 Rose Wesley W-9922 NA* NA 280 NA T65W, R5W, Sec. 23
6 NA w-31713 NA NA 111 656 NE1/4, SE1/4, NE1/4, Sec. 24, T65N, RSW
7 NA W-35763 NA NA 211 666 NE1/4, NE1/4, SW1/4, Sec. 24, T65N, RSW
Noles: 1’ See Figure 8 for locations.
- Information obtained from Geosam Tracking System in lowa City, lowa.
'j Information obtained from GSB and USGS Cooperative Geologic file.

NA = Not available.
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1.0 - INTRODUCTION

This document constitutes the detailed work plan for conducting a
Phase llIl assessment of a former underground tank facility previously
situated at the former Sheller-Globe Corporation facility located at 3200
Main Street in Keokuk, lowa. The objective of the investigation is to

determine the extent of soil and ground-water contamination in the vicinity

- of the five removed underground storage tanks (UST's) formerly located in

the southwestern portion of the property.

The scope ofv the Phase lll work plan was formulated on the basis of
the findings of the Phase Il site investigation conducted in November of
1990 and in accordance with the comments éontained in the January 11,
1991, letter issued by the lowa Department of Natural Resources (IDNR).
More specifically, the-Phase 11l work plan focuses on:

1. Further evaluation of ground-water contamination hydraulically down-

gradient of the UST excavation and potentially related areas of soil
contamination.

2. Further evaluation of shallow soil contamination in the vicinity of the
former- UST system and the area surrounding monitoring well MW-
6(AB).

3. Investigation of potential conduits for contaminant migration.

4, Qualitative evaluation of the possibility of contaminant sources other
than the former UST's.

5. Further evaluation of the stratigraphy and aquifer characteristics in the
study area.

Although the Phase Il study extended into the area north of the former

UST system resulting in the detection of low levels of contaminants in the
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shallow soil, the Phase il investigation will not evaluate the area further for '
the following reason. It was discovered after conducting the Phése i
investigation that the IDNR Underground Storage Tank Section had
previously granted permanent closure status in a letter dated December 13,
1988, to the UST system located just north of the five UST's (refer to Figure
1) that is the primary focus of this investigation. In hindsight, the suite of
compounds found in the shallow soil sample from boring MW-5 during the
Phase |l study was probably associated with the Elosed UST system and not
the five UST's to the south. Based upon the available data, the following

technical approach will be implemented at the subject site.

2.0 - IN-HOUSE FILE REVIEW

In an attempt. to further evaluate the possibility of contaminant
sources in the study area other than the former UST's, Sheller-Globe
Corporation will conduct an in-house file review and employee interviews
concerning historical management practices for volatile organic compounds
(i.e. industrial feed stock, solvents, and wastes). The findings of the review

and interviews will be summarized from on-going discussions, memos, and

verbal reports from Sheller-Globe.



3.0 - FIELD INVESTIGATION

3.1 - Monitoring Well Locations
In accordance with the findings and recommendations of the Phase Il

site investigation, additional monitoring wells are proposed at the locations
indicated on Figure 2. All of the wells will be screened within the deeper
water-bearing zone of the till as described in the Phase Il report. At drilling
locations at or below the elevation of the slope bése which is adjacent to the
chemical building, the first water-bearing zone encountered could possibly be
hydraulically connected to the deeper water;bearing zone found at other
locations; Criteria employed to select the most appropriate well sitgs
included: (1) the locations of suspected or known contaminant source areas,
(2) the locations of existing on-site wells with respect to known or
suspected source areas, and (3) the need for further definition of the spacial

distribution of hydraulic heads. Down-gradient wells will be located:

Ts Near existing well MW-3.

2, Southwest of the UST excavation at the bottom of the slope and next
to the retaining wall.

3. Due south of the UST excavation and across 31st Street in the
parking area.

Actual well locations will be determined when field activities
commence and may differ slightly from the proposed locations to avoid

utilities and obstructions.



3.2 - Monitoring Well Installation
The wells will be installed in unconsolidated materials through hollow-

stem augers of appropriate diameter. The wells will be constructed of
schedule 40, flush-jointed PVC riser pipe, with a 10-foot length of machine-
slotted screen having 0.010-inch openings. The well directly down-gradient
(southwest) of the UST excavation will be 4 inches in diameter to permit
potential use as a ground-water recovery weil. The remainder of the wells
will be 2 inches in diameter. -

The annulus between the well and the bore hole will be backfilled to 2
feet above the screen with clean No. 2 silica sand. A minimum 2-foot
bentonite seal will be placed above the sand. The remainder of the annulus
will be backfilled with bentonite grout or benfonite chips activated with a
small quantity of clean water. The wells will be fitted with lockable flush-
mounted protective éovers. A graphic well log will be prepared for each
well. An example of the well construction form is provided in Appendix A.
Each well will be develobed by surging and bailing to reduce turbidity and
improve hydraulic communication between the well and the formation.

On the basis of the Phase Il findings, the target depth of the new
wells will be either within or at the bottom of the water-bearing zone
encountered at MW-5, MW-6, and MW-8, or within or at the bottom of any
significant water-bearing sand and gravel seam such as that encountered at
MW-7. Due to the potential difficulty in discerning the bottom of the low-
permeability water-bearing zone within the till and the probable limited lateral

extent of the sand and gravel seam, the wells on top of the slope will have



maximum depths of 45 feet; and wells at the bottom of the slope will have
maximum depths of 35 feet.

The new wells will be surveyed to determine top of casing and
adjacent ground-surface elevations by a certified surveyor. The survey data,
in conjunction with measured water levels, will be used to develop a
potentiometric ground-water map across the study area.

3.2.1 - Soil Sampling: In conjunction with the well installations, 2-
foot slit-spoon soil samples will be obtained at 5;O-foot intervals throughout
the bore holes. However, soil sampling for the well directly down-gradient
of the tank excavation will continue at intervals of 2.5 feet below a depth of
10 feet until the boring is terminated. The soil samples will be collected via
the standard penetration test (ASTM D1586-84) with split-barrel samplers.
The samples will be qharacterized as to type, color, density or consistency,
moisture content, and evidence of staining on log sheets by qualified
personnel. The soils will be classified according to ASTM D2488-69,
"Description of Soils (Visual-Manual Procedure)”. An example of the boring
log form is presented in Appendix B.

Each soil sample will immediately be split into two equal parts, one for
possible laboratory analysis and one for field screening. The samples for
possible laboratory analysis will be placed in pre-cleaned glass jars provided
by the laboratory, properly labeled, and placed in coolers with ice. The
samples for field analysis will be placed in clean 16-ounce glass jars and
screened using a photo-ionization detector (Plb) to measure volatile organics

in the headspace of the jars. The ambient temperature headspace procedure
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is provided in Appendix C. The PID will be calibrated da.ily according to the
manufacturer's specificatidns. _

The sample with the highest headspace instrument response per
boring will be submitted to the laboratory to be analyzeq for volatile organic
compounds (VOC's) as described in Section 4.1. If no volatile organic
compounds are detected in the headspace, the sample collected nearest the
top of the saturated ione will be submitted to the laboratory.

A chain-of-custody record will accorﬁpany all samples to the-
laboratory and will serve to cross-reference the sample number and sample
location as well as document custody. A typicél chain-of-custody record is
shown in Appendix D. A copy of each chain-of-custody record will be kept
in the project file.

Additional soi‘_l sampling will be conducted at a number of other
locations as shown on Figure 3. The holes will be advanced by augering to a
depth of 10 feet, and samples will be obtained and selected for VOC
analysis as described above. Soil samples will be collected at three borings
located along the accessible sides of the UST excavation for the purpose of
identifying and quantifying the contamination immediately next to the
suspected source. Soil samples will be collected at four borings (including

one of the preceding three) along the location of the former UST product
pipeline for the purpose of identifying and quantifying potential
contamination in the soils in this area. Additionally, three soil borings will be
installed within 20 feet of monitoring well location MW-6(AB). Thé borings

will be located to the west, north, and east (if feaSible). Samples collected



at these locations will help to determine the lateral extent of the soil |
contaminants identified in this area during the Phase Il investigation.

To prevent cross-contamination during the soil sampling and well
installation activities, sampﬁng tools will be decontaminated before the first
sample, between each sample, and after the last sample by:.(1) scrubbing
with potable water and Alconox, (2) rinsing with potable water, and (3)
rinsing with Type | deionized water.

Drilling tools (i.e. augers and drill rods) wifl be decontaminated before
the first boring, between borings, and after the last boring using a steam or
high-pressure hot water cleaner. The 'runoff generated by the
decontamination process will be contained and stored in large polyethylene
tanks until final disposition of all used décontamination solutions is
determined at the completion of the project. Disposal will be conducted in
accordance with all épplicable state and federal regulations.

All auger cuttings and excess soil generated during the above drilling
and well installation activities will be stockpiled at the site. The stockpile
will be underlain and securely covered by heavy-gauge plastic sheeting
pending completion of the soil analyses and decision regarding final
.disposition. Disposal will be conducted in accordance with all applicablé
state and federal regulations.

3.2.2 - Ground-Water Sampling: Ground-water samples will be

obtained from the three new ground-water monitoring wells and existing
wells MW-1 through MW-4 and MW-6(AB). Prior to sampling, the static
water level will be measured in feet below the top of the north side of the

well riser (inner casing) elevation to an accuracy of 0.01 feet using an
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oil/water interface probe. The measurement and observatiéns'will be
recorded on the Well Sampling Data Log. A copy of the Well Sampling Data
Log is shown in Appendix E.

Following measurement and recording of the static water level, the
depth to the bottom of the well and the diameter of the well will be
confirmed and the static volume of water in the well will be calculated. The
interface probe and other objects entering the well will be decontaminated
before use in any other well. The decontaminatibn procedure will consist of
an Alconox wash, followed by a potable-water rinse, and a final Type |
deionized-water rinse.

The wells will be purged prior to sampling using the fdllowing method.
Three well volumes will be .removed from each well using a disposable bailer..
During the purging process, the temberature, pH, and conductivity of the
water will be measuréd. When these three parameters "stabilize” and a
minimum of three volumes have been removed, the water being purged will
be considered representative of aquifer conditions. The purge water will be
stored in large polyethylene tanks prior to proper disposal.

Wells having a slow recharge rate (i.e. requires 24 or more hours to
recharge to its pre-purge level) will be bailed dry. Each monitoring well will
be allowed to recharge sufficiently prior to sampling. Samples will be
obtained within 24 hours after purging if sufficient recharge exists. If
recharge is not rapid enough to provide sufficient volume for analysis,
additional ground water may be collected as recharge permits. If recharge to
the well is sufficiently fast, ground-water samples will be obtained

immediately after purging. Information such as the method of purging, time
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of day, volume of water purged, temperature, pH, specific conductance, and
other information will be recorded on the Well Sampling Log.

Collection of water samples from the wells will be performed using
pre-decontaminated and sealed single-use polyethylene bailers. The bailer
will be lowered down the well and allowed to submerge to a depth near the
top of the static water level. The bailer will then be removed from the well
and the water transferred to laboratory-cleaned, 40 milliliter (ml) volatile
organic analysis sample vials. The vials wiill then.be immediately sealed with
caps which have Teflon septums, labeled, placed in iced storage, and
shipped to the analytical laboratory. The samples will be delivered to the
laboratory within 24 hours using the chain-of-cuvstody procedures outlined in
the previous section. The ground-water samples will be analyzed according

to the procedures described in Section 4.2.

3.2.3 - In-Situ Hydraulic Conductivity Testing: Once the wells at the

site have reached static water-level conditions, "slug™ tests will be
performed at two of the new down-gradient wells in order to obtain data for
the potential design of a remediation system.

Depending on the well diameter and height of water in the well, a
cylinder of known volume will be quickly lowered beneath the water surface
causing a rapid rise in the water level. The water level will be allowed to
recover to at least 80% of the static water level before ending the test. The
rates of recovery of the water level will be recorded by a data logger
attached to a pressure transducer previously installed in the well. If time

allows, the "slug-in" test will immediately be followed by a "slug-out” test



~

- — 3 -F" ) — ﬂ ’ '
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conducted by the rapid removal of the cylinder and recording of the recovery
of the lowered water level to static conditions.

The transducer and slugs will be decontaminated between wells using
an Alconox detergent wash followed by ‘potable Type | deionized water
rinses. Fluids will not be added to the monitoring wells during the tests,
thus minimizing the potential for ground-water quality impact.

The hydraulic éonductivity of the material in the immediate vicinity of
each monitoring well will be estimated from thé data using the method of
Cooper et al. (1967). The hydraulic conductivity estimates will be used to
perform a capture-zone analysis (CZA) for use in.a preliminary evaluation of

ground-water remediation alternatives.

4.0 - LABORATORY ANALYSIS

4.1 - Soil Analysis

The soil samples collected during the field investigation will be
submitted to the laboratory for analysis of volatile organic compounds by
EPA SW-846 Method 8240. Most of the volatile organic compounds
routinely have a detection limit of 5 ug/kg or parts per billion (ppb).
However, the volatile gases normally have 10 ppb detection limit; and the
ketones typically have a detection limit of 100 ppb. For quality control
purposes, one sample for every 20 soil samples collected will be analyzed in

duplicate.

10




4.2 - Ground-Water Analysis

The ground-water sémples collected during the investigation will be
submitted to the laboratory for analysis of volatile organic compounds by
EPA Method 8240. Previous analyses indicate certain compounds were
present in the ground water. The list below represents the compounds of

greatest interest and the detection limits which are typically achieved.

Benzene " S5 ppb Ethylbenzene 5 ppb

Toluene 5 ppb Xylenes 5 ppb
Methylene Chloride 5 ppb MEK 100 ppb

For quality control purposes, one ground-water sample will be
submitted to the laboratory in duplicate. In addition, one trip blank will

accompany each shipment of samples to ensure quality control.

5.0 - DATA ANALYSIS & REPORT

Physical and chemical data obtained during the investigation will be
reduced in a variety of ways to facilitate interpretation and presentation.
The following ‘data reduction and analysis activities will be performed in

conjunction with preparation of the investigation report:

1. Geologic Cross Section - One geologic cross section oriented
approximately parallel to the prevailing ground-water gradient will be
prepared from subsurface data obtained during this and previous

phases of the site investigation.

2. Ground-Water Contouring - The distributions of hydraulic head will be
plotted in plan and cross section and a map of the ground-water
potentiometric surface developed.

3. Soil Contamination - Soil contaminant concentrations will be illustrated
on the base map of the study area.

-
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4, Ground-Water Contamination - Ground-water contaminant concentra-
tions will be illustrated on the base map of the study area.

At the conclusion of the field work, laboratory analysis, and data
analysis, a report will be prepared describing field and analytical methods,
field and laboratory data, findings, and conclusions regarding the distribution
of contaminants at the site. The report will contain all field documentation
such as chain-of-custody reports, boring logs, well installation diagrams, and
sampling data sheets. A copy of the fina‘l report and supporting
documentation (i.e. calculations, maps, etc.) will be submitted to the IDNR
upon its completion. |

The report will include a brief discussion of remediation alternatives
for soil and ground water. The data collécted duﬁng the Phase Il and Phase
Il studies will assist in determining the feasibility of recovering the
contaminated ground Water in the glacial till formation. Subsequent to
collection and evaluation of the appropriate data, Sheller-Globe will develop
proposed soil cleanup standards for this site. The methodology and rationale

for these proposed standards will be provided to the IDNR.



6.0 - SCHEDULE

The following is a generic schedule for implementing the proposed

work plan.
Day Task
2-18-91 Submit work plan to IDNR.
0-14 Mobilization after IDNR approval.
14-34 Subsequent to IDNR approval, cond'u~ct' field activities outlined in
. the work plan. _
34-94 Analytical testing and preparation of site investigation report.

94-124 Submit the site investigation report to the IDNR for review.

LLT\FEB91\2969.REP
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Appendix A

Well Construction Form
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Dete of Instelletion

Orilling Compeay

Drilling Method
Field Engineer

Depth  Log Description
0= Y o Ground Surface Elevation
2 ;: ™™ Elevation of Top of Riser Pipe
A
;5 ZE:K LD. of Protective Casing
A7
A 5 ;: Type of Protective Casing
N7 +V 9
LA £L
v, .
.’Q‘ D:Q: _M Depth to Bottom of Vault
XY XX A
0’0‘ )"' .D. of Riser Pipe
”" ’Q.Q Type of Riser Pipe
W R0 _
Xd KX
DX ”’.‘
0.0‘ ’... Diometer of Borehole
9.9 g
o D:‘: Type of Backfill
SR
D4 XX
2ol
M KX
X} )
M (X
X} ’é
Xd Y
X ) XX
M KX
] KX
(X3 .'».
Oepth to Top of Seal
z Type of Seal
e e
S
.o. 7 ’_\- Depth to Top of Sand Pack
%}5 ;"}(" Type of Sand Pack
ey 35
ol —fye
. : ’.
pEAY {:'
H i Depth to Top of Screen
S — LD. of Well Screen
Lo A Type of Well Screen
o g4
) g
:a:g; =4
R (X4
r:: ’
bk g;v{:
e’ '.:;-%
il e
\é 2 Oepth to Bottom of Screen
] oRiiee: Depth to Bottom of Borehole
Ground Water Level
(Depth from Top of Riser) Date Depth
L - POLLUTION
g CONTROL Report of Monitoring Well
N SYSTEMS . ) .
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Ambient Temperature Headspace (ATH) Procedure
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AMBIE

NT TEMPERATURE HEADSPACE PROCEDURE

1.0 - Objective:
2.0 - Personnel:

3.0 - Procedure:

To develop a procedure to standardize ATH readings.
Qualified environmental technician.

Headspace analysis will be performed daily on soil samples
collected during drilling operations. The soil samples most likely
will be collected by decontaminated discrete samplers (split
spoons) or continuous soil/bedrock samplers.

The sample collection jars (16-ounce glass jars with lids) will be
decontaminated between each use by utilizing a Alconox wash,
tap water rinse, followed by a Type | deionized water rinse.

During soil sampling, take part of the sample obtained and fill the
jar half full. Immediately cover the jar with a double layer of
aluminum foil and secure with the screw cap. The half-full jar
will create a vacant headspace of approximately 300 ml over a
soil sample of approximately 300 grams.

Store the soil-filled sample jars at a temperature range of 40°F to
70°F for 30 minutes. This will allow all samples collected to
reach similar temperature ranges prior to analysis. It also allows
hydrocarbons to uniformly volatilize from the soil into the .
container headspace.

The vacant headspace will be sampled by removing the steel lid
and retainer ring and piercing the aluminum foil seal with a probe
extension connected to the PID. The PID has a built-in fan that
draws vapors into the ionization chamber at a rate of 100 ml per
minute. At this rate, it will take approximately 3 minutes to
completely evacuate the headspace in the sample container.

The PID should reach its peak response within 5 to 10 seconds.
Therefore, the headspace reading should be taken between 10
and 15 seconds after piercing the foil seal. This will be long
enough for the PID meter to respond but far short of withdrawing

~enough vapor to affect the vapor equilibrium in the sample

4.0 - Equipment:

5.0 - Reference:

6.0 - Reporting:

container. The resulting PID readings will be in parts per million
{(ppm) of total ionizable hydrocarbons based on a benzene
standard.

PID/FID

16 oz. glass jars (pre-cleaned)

aluminum foil

headspace data sheets

Detection of Hydrocarbons in Groundwater by Analysis of
Shallow Soil-Gas Vapor, 1985, API.

Field Volatile Organic Readings

i
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Chain-of-Custody Record
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PROJECT NO.: { CUSTODY NO.:
CLIENT: ® PROJ. MGR.:
LOCATION: Q CONTACT:
CHAIN OF CUSTODY RECORD
SAMPLED Bi; CEDAR RAPIDS, A 319-393-3900
LAOTTO, IN  219-637-3137
e g . @ ANALYSIS REQUIRED /
za ' £ g = FIELD 62 REMARKS
DATE | TIME AMPLE IDENTIFICA <
sz SAMP ICATION 2 € O | MEASUREMENTS | O & (PRESERVATION, ETC.)
4 = 3o zZZ
o 8
Relinquished by: (Signature) Date/Time |Recelved by: (Signature) Remarks:
Relinquished by: (Signature) Date/Time |Received by: (Signature)
Relinquished by: (Signature) Date/Time |Recelved by: (Signature)
Relinquished by: (Signature) Date/Time |Received by: (Signature)
u
Relinquished by: (Signature) Date/Time |Recelved for Laboratory by:
. |(Signature)
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Appendix E
Well Sampling Data Log



WELL SAMPLING DATA LOG

Project Field Person

5 1Ii,,

Date . Time
Well No. Sample No.
Weather A » ( OF)

SamplingAMethod

Aquifier Sampled . Confined/Unconfined

22 -
i

. Well Information:

Depth of Well (feet)

Interval Sampled

Diameter of Well ' (inches) Material
Original Depth to Water (DTW) (feet)
Final DTW Prior to Sample (feet)

One Casing Volume

Water Volume Removed

Estimated Casing Volumes Removed

Final Field Parameters:

Appearance

Odor

Water Temperature : 9
Specific Conductance ‘ M/MHOS/CM@25°C
PH

Volume Tsmp. Ph (Cond)
Purged (Ve

PCS Lab

Outside Lab

Date Shipped

Container Lot

Comments:

~ ~emi mma maan s tmems AAn vAeo

I~ POLLUTION CONTROL SYSTEMS, INC. N
T/~ /<< == 2337 Blairs Ferry Rd. N.E. s
' - . === Cedar Rapids, lowa 52402
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’ oaTe _'Y/ 7/ 0 . FiELD ENGINeER W RO GIMS‘OI\{/F HAUWSmAbageno. ! oF _/
il - DESCRIPTION
! 0 2
. % ;E. l
©° >
F (Z) 5 w o g))
l x0| =903 | > 0 Z
¥ a Ol ¥ > O fal &) 2 . o z
c¥l g w =z 3 MATERIAL CLASSIFICATION o % REMARKS®
L w z5 @ Zr-aC 80
! o w O x wu 9 < @
« w —~|uw = O T 2 a
: r |eg| 228|&|2]|°%2 < =
i EFr|320o|lcuwllsicl o2 x o e
awlo | =*C 81210 g 9 = . 2
_ cilaoc| & F|2|E| 2 el 8 e
Flo ol 1 2 3 als 6 7 : 8 ] 10
i 1o ASPHALT & BC. )
;l VERrY SoF T |BBy-gRlFILL— CLAYEY SILT W TRacE MYy | maorsT.
.23 ; S AND :
. ' los-}
l 5.0 : s.o A L i
{ 2z los—2 MEd. STIFF [br.8_N —SLT W/ TRACE C LAY ML |moisT. moeTrLED,
' 3 L 4 3
' 2S 4? BEN —SILTY CLAY wf TRACE CH |MOST. moTTLED)
: *s los—3 olSTIFF e | o FINE GRAVEL
0.0 _ J? 355_’5{,\,. TILL— SILTY LAY W/ TRACE BLACK OKIDE STA/AS
' Ta_ _bs-4 NERY STIEF Rocy. FRAGMENTS, GREY MoTTLES ARE
; " TRACE "SAAD VERTCALLY eRIENTE
U KE FRACTURE
. R FILLINGS -
: IS-0 BRN —SAME w/ TRACE TO |C8 To|LESS BLACKonDE
—'x 0os-S So™ME SANU STAIAING .
! qQ
. GREy moTTLES
. lagEe SANDIE &
' 20.0 TPAN S1LTY CLAY |
; 7.; os— G . mATRIX. ;
XA ;
i :
254 !
l NO RedoNERY \WET SPLIT Spoon
l @'0 N L‘T-BeN Y7' <
/‘v.omos--; doH 3t1.S
' REMARKS* 44" (= D) HotLowy ~STENM AuGees 0-0 —30.0 F71, HPT TO 3y F
DRILLERS: LaT7A 4 NS P LATIA4 K KIENE Ri& : TRuck —v1 A TELPROJECT NO. 24 Do/ U TASHE-

" "METHOD OF ADVANCING AND CLEANING BORING
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IOWA DEPARTMENT OF NATURAL RESOURCES COMMENT LETTER
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fl TERRY E. BRANSTAD, GOVERNOR
|

P 9D DL LU0 UNe LYo LU Dufu r.c

5,

STATE OF :

March 15, 1991

Mr. Brian J. Yeich

Corporate Environmental Scientist
United Technologies

Hartford, Connecticut 06101

RE: Sheller-Globe,. 3200 Main St., Keokuk, Iowa
Dear Mr. Yeich:

We have had an opportunity to review the Phase III site assessment
work plan for the above referenced site. The following comments
relate to our concerns about the work plan in general and about
some perceived needs with regard to Chapter 133.

(1) Chapter 133 requires monitoring wells to identify the
horizontal extent of contamination at a site. Ultimately, wells
will be necessary to establish the upgradient contaminant boundary.

(2) At some phase of investigation we will expect to see wells
installed deeper than the proposed monitoring wells to further
define the vertical extent of contamination.

After a review of the proposed activities, we would like to see the
following additional investigative activities performed.

(1) A map showing the full extent of all buildings with relation
to the present and proposed monitoring wells at the site.

(2) A study to determine all private and public wells within a 1/2
mile radius of the site with a resulting map indicating the
locations of those wells with relation to the site.

(3) Measurement of the static water level in ALL monitoring wells.

DEPARTMENT OF NATURAL RESOURCES
LARRY J. WILSON, DIRECTOR
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Mr. Brian J. Yeich
March 15, 1891. —— . - - o wmme s e
Page Two '

(4) Phase III of the investigation is approved and may proceed
provided that items (1), (2), and (3) immediately preceding are
acknowledged and it is understood that these changes will be
reflected in the investigation and subsequent Phase III results
report.

We will look for submission of Phase III results by July 18, 1991.
Thank you for your cooperation in this matter.

Sincerely,
Jim Thayer
Environmental Specialist

Solid Waste Section

cc: Fileld Office 6
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PROJECT NAME

BORING LOG
Sheller-Globe Facility

PROJECT LOCATION

Keokuk, Jowa

MW-09

SHEET 1 of 2
PROJECTNO. ____91C7343

LoggepBy_____C, Fitzgerald  DRILLEDBY T. Clay TASK NO. 0031
SURFACE ELEVATION 639.2 ELEVATION DATUM MSL DATE 5/23/91
GROUNDWATER @283 ATD (@153 24 hrs AD) R CME-55
OBSERVATIONS :
K SAMPLE
e w g
o1zl e w 3| H FIELD
FlwlylT| 2 DESCRIPTION Qg
o |[FI8l Bl o ol =
| w| & ul
0 o
\Asphalt /A A Boring advanced
. - Firm, dark olive brown, medium to highly —!i'i] with 4 1/4" LD.
> plastic Clay FILL with rock fragments, brick !} HSA
1s y - fragments, and some black fragments 2 R -
3 (charcoal?) (FILL) E:E:E:
| ] T
N
] i Fhik 635
1
5 : o —ii
[ RSB
1s M 3 I Jii
4 T
5 | _|:|:|'
B .
4 B A
Becoming soft to firm 1T .
- - _:I:l::
1111 6301 HNu=B.G. inside
10 - s i the auger
I B - i
2 Soft to firm, yellowish-brown, highly 77
2 | plastic CLAY with trace of fine sand, _/
gravel, and gray mottling (CH) /‘ -7 WCSPL
: : D
'° 1 B _¢- 1
1s 2 i | / Slight odor detected
2 /' 7 HNu = 40 ppm
2 i . / inside the auger
K ’ N . J/
Becoming firm to stiff / [ 1
T ] J%- 620
3 B % 1
4S8 5 s q/
3 /' 71 HNu = 170 ppm
4 a2 E / inside the auger
/' 1 Sampler is slightly
- L . . _/ wet
Becoming very stiff /— 2
B i "/- 615 -
DR A
[ 4e)

OWi:)odward-Clydé Consultants

7
Figure No. A-




BORING LOG

MW-09

PROJECT NAME Sheller-Globe Facility SHEET 2 of 2
PROJECT LOCATION - Keokuk, Iowa PROJECTNO. ___91C7343
Logeepsy_____C, Fitzgerald  DRILLED BY T. Clay TASK NO. 0031
SURFACE ELEVATION 639.2 ELEVATION DATUM MSL DATE 5/23/91
GROUNDWATER @283 ATD (@153 24 hrs AD) R CME-55
OBSERVATIONS
. SAMPLE
& = Zz
> zl 2| Y g| B FIELD
T ElE| o 8 =
E g ‘é’ 5 b4 DESCRIPTION § g NOTES
8 |FIgl Bl o e
| w| & =
] m
e 5 SAME: Very stiff, yellowish-brown, 7 ~ ]
4S 8 | highly plastic CLAY with trace of fine i /
11 sand, gravel, and gray mottling (CH) / i 71 HNu = 75 ppm
11 s / inside the auger
With thin gravel seam (3") /' §
g i é 610 -
30 — /
3 / i T
Is@s| | /
9 / 1
i L % Cuttings are very
/ i 1 wet ’
A i . . / HNu = 20 ppm
Becoming stiff /' 605 inside the auger
35 3 — With more sand /_ i
1s 5 L /
- B ]
12 /s
3 1 Bottom of Boring
- - [ 37.0°
2" PYC monitoring
. L | s004  Well installed upon
completion
40— — B o
= S
B =1
i T
il i - 595 -
45— = B A
il i - 590 -
’ Figure No. A-

OWoodward-Clyde Consultants



BORING LOG MW-10
PROJECT NAME Sheller-Globe Facility SHEET 1 of 2
PROJECT LOCATION - Keokuk, Iowa PROJECT NO. 91C7343
LocGepBy___C, Fitzgerald  DRILLEDBY T. Clay TASK NO. 0031
SURFACE ELEVATION 624.2 ELEVATION DATUM MSL DATE 5/21/91
GROUND WATER @ 2.0" 24 hrs AD RIG CME-55
OBSERVATIONS : ’
K SAMPLE
Y- w y g
> O w e
- x| 8 [=]
E|w|bl & ¢ DESCRIPTION 2| < :g?_n
B (Z|18lal - L ES
8171848« ° d
|l w| & -
0 4
\Asphalt / U Boring advanced
3 - Firm, olive green low to medium plastic, iy ] with 6 1/4" LD.
S 5 silty Clay FILL with trace to some gravel E:;:i: HSA
7 3 i (FILL) “:E:i:i_ 4=
4 l 4un
HHE
" s . . ) i Some hard drilling
Becoming black with chemical odor ity 620 -
5 1 [~ Becoming soft —i.ilir 7 HNu = 150 ppm
4s 1 L Jnng inside hole; B.Z. =
1 T 1 B.G.
2 " Jinny
E:E:Ei' 71 Cuttings are black
] ; a TH1E A
Fxrm yellowish to olive brown, medium 7
7] - to hxghly plastic CLAY with trace of fine 7 / - 6154 HNu = B.G. inside
- sand and some gray mottling (CL/CH) / the split-épéon
1 /' 71 sampler
18 2 i b /
3 / B g
3 i -/
1 Stlff yellowish-brown, highly plastic 7
1s 3 - CLAY with trace of fine to medium . / i i
5 sand and some gray mottling (CH) /
h 10 i ] /- 610
15 — — /
3 7
1s 5 i i /
8 /‘ .
1 i i /
Becoming very stiff / 3 .
S 9 / i 7 HNu =5 ppm
] 11 ! . . 4/ inside the auger
16 Contains thin (1/4") sand seam /~ 605 1/4" sand seam
20— [ - A/ looks saturated
3 / -
— s 6 - . . "/
9 Contains some medium gravel /‘ 71 Auger cuttings are
i | . . 4 / moist
Becoming stiff / 5 .
| 4 | Becoming to contain trace of coarse _/ Poor recovery due
S 4 gravel (rounded fragments, 1/2" to 3/4") /- 1 to a rock fragment
i 5 L i
7 Becoming very stiff / - 600
25 A

OWoodward-Clyde Consultants

Figu:re No. A-
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BORING LOG MW-10
PROJECT NAME Sheller-Globe Facility SHEET ___2 of -2
PROJECT LOCATION Keokuk, Iowa PROJECTNO. ___91C7343
togGepeYy_ C, Fitzgerald  DRILLEDBY T. Clay TASK NO. 0031
SURFACE ELEVATION 624.2 ELEVATION DATUM MSL DATE 5/21/91
GROUND WATER _ @ 2.0 24 hrs AD RIG CME-55
OBSERVATIONS
v SAMPLE
- > & 4| 8
2 AR AR 3| B FIELD
2FI8 8] g °| d
el w| & ux
1 @
~ 8 SAME: Very stiff, yellowish-brown, 7 r 7 HNu = 5-6 ppm
4S8 10 | highly plastic CLAY with trace of fine / inside augers: B.Z.
14 sand, fine to coarse gravel, and some / i 71 =B.G.
. 16 | gray mottling, with thin (1/8-1/4") u/ Cuttings are very
- | silt seam and sand seam (1/2-3/4") (CH) / 1 wet (mud)
_ 10 | Becoming hard // )
S 58 Dense, yellowish-brown, fine grained, 1ol Sand is saturated
d - \Silty SAND (SM) /) 505
30— | Hard, yellowish-brown, highly plastic /
7 CLAY with trace of fine sand and fine / - .
1S 17 | to medium gravel (CH) /
28 Contains thin (1/2") sand seam / ~ .
32 A
" 7| Bottom of Boring
i 2 ] ] 32.0°
4" PVC monitoring
- ) | well installed upon
i 590 completion
35_. — - -
T ¥ - 585 -
40— - i i
i i - 580 -
45— - s 4
i i - 575
50 =
OWoodward-Clyde Consultants Figure No. A-
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BORING LOG MW-11
PROJECTNAME ___ Sheller-Globe Facility SHEET 1 of __2
PROJECT LOCATION - Keokuk, Iowa PROJECTNO. ___91C7343
LocgepsY_—__C, Fitzgerald  DRILLEDBY T. Clay TASK NO. 0031
SURFACE ELEVATION 627.3 ELEVATION DATUM MSL DATE 5/20/91
GROUNDWATER @ 28.5" 10 minutes AD; @ 54’24 hours AD R CME-55
OBSERVATIONS
. SAMPLE
b - z
- x| 2| & 3| H FIELD
I
AHEFE: DESCRIPTION gl £ NOTES
5588 . 5| @
| w
o
0
M\Asphalt i | il Boring advanced
- - Firm, dark olive brown, medium plastic Tl | with 4 1/4" 1.D.
Clay FILL with rock fragments and some ::::E: HSA
2 —sand (FILL) o __ [ 625
1s 3 Firm, grayish-brown, low plastic, lety ] /
5 " CLAY (CL) % 1 WC>PL
5
- 1/- |
5 < 3 — — %_ {1y
i 2 a d /
2 - -
;6201 HNu=BG.inBZ.
. Becoming yellowish-brown ¥ %_ | and inside augers
10 ) |~ With some gray mottling —é— .
4S8 3 _ ' J
3 % { WC>PL
4 L ' 4
Becoming medium plastic %- 615 -
1 " Becoming stiff ] %- J
7] L T N o
15 Stlff yellowish-brown, highly plastic ¥/
3 CLAY with trace of fine to medium /' 1
4S8 5 1 sand and rounded gravel fragments, with | /
9 some gray mottling (CH) /' 71 Sampler is wet
10 i i /
- 610
i i _% Cuttings are moist
i i 1%
2 B _%- { HNu = B.G. in B.Z.
48 6 L . . 4 / and inside augers
10 Becoming very stiff /- =
13 L dl /
/F 605
_ | 7
25 A

OWoodward-CIyde Consultants

Figure No. A-
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BORING LOG MW-11
PROJECT NAME Sheller-Globe Facility SHEET 2 of 2
PROJECT LOCATION Keokuk, Iowa PROJECT NO. 91C7343
LogGensy______C, Fitzgerald  DRILLED BY T. Clay TASK NO. 0031
SURFACE ELEVATION __627.3 ELEVATION DATUM MSL DATE 5/20/91
GROUNDWATER @ 28.5" 10 minutes AD; @ 5.4°24 hours AD RiG CME-55
OBSERVATIONS
* SAMPLE
.
M >~ 8 = é '
3 AR =] FIE
z|wlhE|Q DESCRIPTION 2| g NOT:;g
>|8| » > o
8 |Flg| 8] ¢ | @
25 =
v 4 SAME: Very stiff, yellowish-brown, y R .
dS 8 | highly plastic CLAY with trace of fine /
11 sand and gravel and some gray mottling / - 7
Ll | (CH) /
/*’ 600 HNu = B.G. inside
i B % augers
E " Becoming hard %- 4
30 5 = /_ i
4s 17 ! o /
21 Contains thin sand seam (2") / - -
11 I %
With abundant sand /- 595 Cuttings contain
" L / higher silt and sand
/ - 1 content
_ B // Cuttings are
| Dense, yellowish-brown, fine grained ko 7 saturated
35 6 — SAND with silt and trace of gravel (SM) kL i
18 17 Tl
19 Hard, yellowish-brown, highly plastic /A =
18 CLAY with trace of fine sand and gravel /s
with some gray mottling (CH) - 5901 Bottom of Boring
A 37.00
i 1 Water heard
q il running into augers;
i 7 augers left in hole
40— — overnight
1 7 2" PVC monitoring
_ L, well installed upon
3 1 completion on
; ] | sps | 5/21/91
45— = 9 i
& B - -
] I - 580 -
a} =
eWoodward-Clyde Consultants Figure No. A-
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BORING LOG MW-12
PROJECT NAME Sheller-Globe Facility SHEET | of 2
PROJECT LOCATION : Keokuk, Towa PROJECT NO. 91C7343
ogeepsy_____C, Fitzgerald  pRiLLED BY T. Clay TASK NO. 0031
SURFACE ELEVATION 643.7 ELEVATION DATUM MSL DATE 5/24/91
GROUNDWATER ___ None detected ATD (@ 7.75°4days AD)  RiG CME-55
OBSERVATIONS .
K SAMPLE
s w =
zZl 8| w a2 2
< Xl 2| & 3l & FIELD
= g g g ¥ DESCRIPTION g < NOTES
- ° &
x| W o -
0
\Asphalt /[ funl | Boring advanced
- Soft to firm, olive to dark olive brown, ::l:i: with 4-1/4" LD.
low plastic, silty Clay FILL with gravel, ih | HSA
- brick fragments, and trace of wood s Rt Hard drilli
fragments (FILL) T S H?q’u _’5 ;‘;%n
= -IIII‘I =
| Jiiit o401
Becoming dark brown to black :E:i: E
5 - N
1 HHE
S 2 | Firm, yellowish-brown, highly plastic ? 7
4 CLAY with trace of fine sand, gravel and /
4 | gray mottling (CH) ' _/_ )
T
i ﬂ/— 635 -
Becoming stiff /
i _g
S 4 i - / T
5 HNu = B.G.
d/ - 630
| Becoming firm /
15 1 - —‘%
S 2 1 i / E 9
5 % _
. 4%’ i
| Becoming stiff to very stiff _%- 625
7] | Nu-3BG.
= 3 B #é
S 6 B 4 i i
12 B 4 /' ]
Z- 20
| Becoming stiff _é
s ]
25- — )
eWoodward-Clyde Consultants ' Figure No. A-
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BORING LOG MW-12
PROJECT NAME Sheller-Globe Facility SHEET ___2 of 2
PROJECT LOCATION Keokuk, Jowa PROJECT NO. 91C7343
LoggepBY______C, Fitzgerald  DRILLEDBY T, Clay TASK NO. 0031
SURFACE ELEVATION 643.7 ELEVATION DATUM DATE 5/24/91
GROUNDWATER _________None detected ATD (@ 7.75’4days AD)  RiG CME-55
OBSERVATIONS :
. SAMPLE
= =
- x § L 3| B FIELD
E|w|llE| ¢ DESCRIPTION 2| < NOTEe
L |>|B] » R 5l @
o |FI18l 8l o -
| w o
25 -
~ 4 SAME: Stiff, yellowish-brown, highly
18 6 | plastic CLAY with trace of fine sand, /' ]
8 gravel, and gray mottling (CH) /_ i
i / HNu = B.G. inside
§ / i augers
- /
] i / 615
Becoming stiff to very stiff /
NE HEl =
’ 9 i /
11 B /' g
o 5 é ]
i / 610
Becoming Vel’y Stiff / Cuttings are very
35 L /- T wet (mud)
3 7
s 7 : / T
9
9 /) E
i | Bottom of Boring
_ R 37.00
L 605 2" PYC monitoring
. L well installed upon
i | completion
40— —
| - 600 1
45— s -]
B -1
i - 595 -
F P —
50 o —_— = i
OWoodward-Clyde Consultants Figure No. A-
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BORING LOG WCS-02
PROJECT NAME Sheller-Globe Facility SHEET 1 of 1
PROJECT LOCATION Keokuk, JTowa PROJECT NO. 91C7343
Loggepey_____C. Fitzgerald  DRILLEDBY T. Clay TASK NO. 0031
SURFACE ELEVATION 641.2 ELEVATION DATUM MSL DATE 5/28/91
GROUND WATER _ None detected ATD RIG CME-55
OBSERVATIONS »
K SAMPLE
9= w g
- 2|y -1l FIELD
BE. wiw | Q DESCRIPTION g < NOTES
> |8 »n >
37|88 ¢ °| d
0 il m .
\Asphalt [ :::;::' ) Boring advanced
7 - Stiff, dark olive brown, medium plastic, il gag4 With 3-1/4" LD.
Clay FILL with trace of rock and brick hi HSA
48 : - fragments (FILL) S Thit —
: it
= NN
T .
1y 1y
2 " Becoming soft —iiiiii~ -
s{s| |2 i i -
l1 THH 7 Some hard drilling
i -igiii:' 6357 HNu = 15 ppm
- L . N Sl near cuttings; B.Z.
Becoming firm ::::::' 1 =B.G.
1Y%
3 i qiiiiii_ 71 Bottom of Boring
121121 ¢t S
: i
10 1
] 10.0°
. L - Boring backfilled
- 6307 with auger cuttings
. L 41 L | upon completion
HNu = 50 ppm
4 5 ) 41 L | inside boring after
auger removal
15— pes -
= o
B ] 1 625+
20— = 1 b A
) i 1 6204
h i 1 F E
7 i 1 F E
25

' ) ﬁ

OWoodward-Clyde Consultants — ¥ Figure No. A-
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BORING LOG WCS-03
PROJECT NAME = ili SHEET 1 of 1
PROJECT LOCATION Keokuk, Iowa PROJECT NO. 91C7343
LogGepBY______C, Fitzgerald  DRILLED BY T. Clay TASK NO. 0031
SURFACE ELEVATION 641.6 ELEVATION DATUM MSL DATE 5/22/91
GROUND WATER None detected ATD RIG CME-55
OBSERVATIONS
K SAMPLE
4 w 5 g
& > (8] w o =
T w|E & @ gl E FIELD
= (3 E ¥ DESCRIPTION £ % NOTES
8|1Fgl8| s "l d
x| W &
0
\Asphalt [/ fiwf 4 Boring advanced
- Medium dense, medium to coarse gravel rirbr with 3-1/4" LD.
Bglgl
y FILL [ it es0] HsA
- - ~ [
S 5 Stiff, dark olive brown, medium plastic, :::i:: HNU = 50 ppm
] 5 | silty Clay FILL with gravel and trace I 1 inside boring; B.Z.
5 of brick fragments (FILL) E:E:s:_ | =B.G.
(R RS
5 nid | HNu = 150 ppm
5— S 5 - L inside sampler
4 A | Hard drilling
3 - et
Becoming soft to firm, beginning to. i HNu = 150 ppm
] | contain more fragments of brick or _E:E;E;' 6359 ‘Inside borshote
gravel? ::::::_ | after auger removal
[ R RS
- EHHN
: T -
= S 2 - —I:I:I:
: H S
10 3 iy
N 4 Bottom of Boring
4 _ * 10.0°
L 630 Boring backfilled
] B 4 with auger cuttings
L 4 upon completion
15— — —
- 625 -
20— — —
- 620 =
25

eWoodward-Clyde Consultants

Figure No. A-
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BORING LOG WCS-04
PROJECT NAME Sheller-Globe Facility SHEET 1 of 1
PROJECT LOCATION i Keokuk, Iowa PROJECTNO. ___ 91C7343
Locgepsy_____C, Fitzgerald  DRILLEDBY T. Clay TASK NO. 0031
SURFACE ELEVATION 6416 ELEVATION DATUM MSL DATE 5/22/91
GROUND WATER None detected ATD RIG CME-55
OBSERVATIONS
s SAMPLE
> > & 4| 8 '
= ez & al B
ElwlwlE| < DESCRIPTION Q| g P2EL0
& &35 | > NOTES
a|F|glala @ o
el w| & =
0 o
["\Asphalt /— Wil | Boring advanced
. - Firm, dark olive brown, low to medium Shn! with 3-1/4" LD.
plastic, Clay FILL with abundant gravel, ik 404 HSA
3 - sand, and occasional pieces of rubber or S
foam (FILL) THHS i
Jd8 3 _ S
3 HHEE | HNu = 35 ppm
4 L A inside augers
s S 1S
5 4 [ Becoming firm to stiff _E:E:E:_ | HNu = 150 ppm
2 L il inside augers
i Jiiti- 6351
[ _Becoming dark brown to black 7
. Firm, yellowish-brown, highly plastic -//
2 CLAY with trace of fine sand, gravel, / B A
4S § L and some gray mottling (CH) - /
15 4 77
L 4 Bottom of Boring
- 5 - 10.0°
| g30- Boring backfilled
4 B - with auger cuttings
B | upon completion
| 1 |t i
15— - 4 [ ]
| 625
_1 = -
20— ~ 4
= 620 -
25

OWoodward-Clyde Consultants

Figure No. A-
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BORING LOG WCS-05
PROJECT NAME Sheller-Globe Facility ~ SHEET 1 of 1
PROJECT LOCATION Keokuk, Iowa PROJECT NO. 91C7343
LogGepsy_ C, Fitzgerald  DRILLEDBY T. Clay TASK NO. 0031
SURFACE ELEVATION 641.5 ELEVATION DATUM MSL DATE 5/28/91
GROUND WATER None detected ATD RIG CME-55
OBSERVATIONS
K SAMPLE
NERE 4| 8
3 Z| & = FI
ElwlflE|Q DESCRIPTION Q| g ELD
Wl-lolH| o ° d
@l @]« o
0 o
—\Asphalt VA O 1 Boring advanced
. - Stiff, dark olive-brown, medium to S i with 3-1/4" LD.
3 highly plastic, Clay FILL with sand, i 6404 HSA
1s 4 - gravel, and small rock and brick I 1
4 fragments (FILL) iy .
i 6 i -;EEEEE- 4 Some hard drilling
4 ~ i
i
? 3 B I 111 N
1Sms ¢ L
2 HHLN 635
4 - i
T S—
A g
" 2 T . HN; = 200 ppm
2 d i inside augers
= iy
i Firm, dark yellowish-brown, highly //r .
10 plastic CLAY with trace of sand and ”
ray mottling (CH) ' / - . Bottoml 8f0’Bormg
- - — s
- 6304 Boring backfilled
A L - with auger cuttings
- 4 upon completion
N L. . HNu = 140 ppm
- - inside boring after
. L . auger removal
15— — -
= 625 -
20— — —
= 620 -
25 . .
OWoodward-Clyde Consultants Figure No. A-
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BORING LOG WCS-06
PROJECT NAME Sheller-Globe Facility SHEET 1 of ]
PROJECT LOCATION ' Keokuk, Jowa PROJECTNO. ___91C7343
LocGepsy_____C, Fitzgerald  DRILLEDBY T. Clay TASK NO. 0031
SURFACE ELEVATION 641.8 ELEVATION DATUM MSL DATE 5/28/91
GROUND WATER None detected ATD RIG CME-55
OBSERVATIONS :
. SAMPLE
b = Ll 3
> O HH
o2 x|l 2| Y% al B FIELD
E g § E ¥ DESCRIPTION g é NOTES
& (Flgl ] o
el w| &
0 = o
—Concrete / .:i? f Boring advanced
. - Very loose, fine to coarse Gravel FILL S it 1 with 3-1/4" L.D.
with some sand and a trace of clay (FILL) i o | HSA
— o o ity
A
7 i T Chemical odor
THH | HNu = 300 ppm
> : TPtits inside augers; B.Z.
|'|'|l =B G
5— S 2 - __":‘:"' 7 U
2 i) Poor recovery
1 i q:::izi- 4 because of coarse
:E:E:E- — gravel
' | Firm, yellowish-brown, highly plastic ~ //
| CLAY with trace of fine sand and gravel _ /- .
2 (CH) : /
48 2 L o /- 7
3
10 = 2 .
Bottom of Boring
4 5 4 T 7 10.0°
Boring backfilled
N 5 4 [ 8301 with auger cuttings
upon completion
i R 4 T 7 HNu = 100 ppm
inside boring after
- = 4 T 1 auger removal
Note: Borehole
15— - 4 T 1 caved in (gravel)
upon auger removal
] | A - 625
20— ~ = I |
i | ] - 620
— - -1 B T
25— ]

OWoodward-Clyde Consultants

Figure No. A-
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BORING LOG WCS-07
PROJECT NAME Sheller-Globe Facility SHEET 1 of 1
PROJECT LOCATION . Keokuk, Iowa PROJECT NO. 91C7343
ocgepsy_____C, Fitzgerald  DRILLED BY T. Clay TASK NO. 0031
SURFACE ELEVATION 641.6 ELEVATION DATUM MSL DATE 5/23/91
GROUND WATER None detected ATD RIG CME-55
OBSERVATIONS
K SAMPLE
B w g
R zl 2| w -3 FIELD
Eolwule| @ DESCRIPTION g ¢
8 |-lelHr]| o w| 3
el b« (¥7]
o
0 x
—\Concrete / E_ | Boring advanced
5 - Stiff, dark olive brown to dark brown, S i with 3-1/4" LD.
S = low plastic, silty Clay FILL with sand, il g0 HSA
. 6 - gravel, brick fragments, and trace of g i
& glass (FILL) ::::::_ -
= -1! i
Becoming dark brown :i:i:i_ 4
(I
2 " Becoming soft to firm AEEEEE:
— 8 2 - T
? 2 i
2 B _:::{::' ]
Stiff, yellowish-brown, highly plastic 7 | 635 -
i | CLAY with trace of fine sand, gravel and - /
some gray mottling (CH) /- i
- —
5 /
4S8 g B . /
i 7 77
i Bottom of Boring
| _ - 10.0
L 630 Boring backfilled
. 5 - with auger cuttings
i upon completion
15— - 4 [
L 625 -
20— — =
I | 6201
25 L

_9Woo&v9arc?]-CIyde Consultants

Figure No. A-
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BORING LOG WCS-08
PROJECT NAME Sheller-Globe Facility SHEET 1 of 1
PROJECT LOCATION ' Keokuk, Iowa PROJECT NO. 91C7343
LocGepsy_____C, Fitzgerald  DRILLEDBY T. Clay TASK NO. 0031
SURFACE ELEVATION 640.8 ELEVATION DATUM MSL DATE 5/23/91
GROUND WATER None detected ATD RIG CME-55
OBSERVATIONS
z__' SAMPLE ~
Lef o
> O - ]
i xl 2| Y Q| B FIELD
RHEFE: DESCRIPTION gl NOTES
w > 10| 0 & > o
a "Gl al & il =
x| W o =
0 =
—Concrete /S Boring advanced
1s § - Firm, dark olive brown, low to medium Juninr 6407 with 3-1/4" LD,
5 plastic, Clay FILL with sand, gravel, g | HSA
7 5 - brick fragments and wood fragments (FILL) 1}1}!
HHE
s .
- - b P egqe
Becoming dark brown to black :E:E:: Very hard drilling
HHH .
= ~ % U
= Becoming very soft to soft 'E:E:E BrOkiht'hmlllxghd .
— = Y -1 something hard a
s 1 i #-45
LM il o1
[ BB
L Becoming stiff f:i:i:_ J
- — -1
HHH
| Stiff, dark yellowish-brown, highly 177
2 plastic CLAY with trace of fine sand, /
4S 4 | gravel, and some gray mottling (CH) i / > .
5 /
/L i
10
Bottom of Boring
4 - {1 [ 630 10.0°
Boring backfilled
4 L 4 T 7 with auger cuttings
upon completion
15— s =t T ]
B B A - 625
| — 1 B 7
] i 1 F -
20— - —+ T
_ B i - 620
— — - - -J
- L 5
[ 4]

0Woodward-CIyde'i:onsuItahté

Figure No. A-
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BORING LOG WCS-09
PROJECT NAME Sheller-Globe Facility SHEET 1 1
PROJECT LOCATION Keokuk, Iowa PROJECT NO. _QLC_'Bﬁ}__
LogGepBy______C, Fitzgerald  DRILLED BY T. Clay TASK NO. 0031
SURFACE ELEVATION 641.9 ELEVATION DATUM MSL DATE 5/24/91
GROUND WATER None detected ATD RIG CME-55
OBSERVATIONS
I SAMPLE
4 w g .
c lulEl 21 % g| & FIELD
Elwlywc| @ DESCRIPTION Ql g
Wil~|olH]| ol Y
@l |« =
0 = T =
2 —\Concrete / A Boring advanced
s 5 - Fine to coarse grained gravel FILL (FILL) i 7 Wwith 3-1/4" LD.
6 Becoming firm, olive brown to dark olive [l HSA
= 5 - brown, medium plastic, silty Clay FILL with— 640
gravel, rock fragments, and trace of 1
- - wood i i _
Becoming soft to very soft iiii;i_ i K Bk
N B Jiit
51 = —fiir T
1 HHH
1 41 R
i Tt
] s Becoming stiff 4;5:“5_ 635 -
Stiff, yellowish-brown, highly plastic /7] |
3 - CLAY with trace of sand and gravel and 7 /
S 4 with gray mottling (CH) /_ |
1 = -
6
10 & 772
Bottom of Boring
| i 1 F A 10.0°
Boring backfilled
4 L 4 [ 630 with auger cuttings
upon completion
15— — = 1
~ = ~ o 7
] L 4 - 625
20 = 1 [ ]
i i 1 F 4
o L 4 - 620
25 —

°Woodward-CIyde Consultants

Figure No. A-
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APPENDIX D
MONITORING WELL INSTALLATION REPORTS




GROUND WATER OBSERVATION

WELL REPORT

Project Name

Sheller-Globe Facility

Piez./Well No. MW-9

Project No. 9 C73l*3

Location Keokuk, lowa
Installed by __ Hannibal Testing Laboratories Date 5/23/91
Inspected by _ Chris Fitzgerald Time 14:35 o
Method of Installation _4 1/4'"" |1D Hollow Stem Augers
Remarks Well is flush mounted
<} ] Elevation of top of riser pipe 639.02'
-<——— Height of riser above ground -0.18"'
GENERALIZED
STRATIGRAPHY ; .
SNSRI =~ Ground Elevation HEREA e
7  Ocd 1.D./T of surface casing Flush
|Refer to boring 429( D./Type g tiushh
MW-9 for tops mounted manhole cover
Jdetailed ——— Type of surface seal _Sakrete
jdescription concrete
i ~—————— Depth of surface seal __1.5'
| 1.D./Type of riser pipe _2'' Sch. 40
PVC
] - Type of backfill _Volclay grout
== ]
4 7 ? | Depth of top of seal 20.5
T 22 ff Type of seal _1/4''Bentonite pellets
| 4 4‘ Depth of top of filter pack 22.5"
‘ . Depth of top of screen 24,42
T e 2 Af Type of filter pack _20-40 Colorado
i == Silica sand
7 I 1 1.D./Type of screen 2'' Sch. 40 PVC
4 o Screen slot size 0.010"
| — |~————— Depth of bottom of screen 34.42"
4 ‘__ Depth of bottom of plugged bank 35.0"
-] section :
| N ot - Type of backfill below observation well
T - none
. Depth of bottom of boring 35.0'
: — Diameter of boring _ 38"

Woodiavard-CIyde Consultants

Fig. . _
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GROUND WATER OBSERVATION WELL REPORT

Project Name Sheller-Globe Facility Plez./Well No. _MW-10
Location Keokuk, lowa Project No. 91C7343
installed by Hannibal Testing Laboratories Date 5/21/91
Inspected by Chris Fitzqgerald Time 16:45 s e
Method of Installation _6 1/4" |D (9" 0.D.) Hollow Stem Augers
Remarks Well is flush mounted
<} Elevation of top of riser pipe 623.98'

<———Height of riser above ground-0.23'

GENERALIZED
STRATIGRAPH

<— Ground Elevation 624,21'

I.D./Type of surface casing Flush

Refer borin
erer to 9 mounted manhole cover

TMW-10 for
detailed
idescription

o

——— Type of surface seal Sakrete
concrete

< Depth of surface seal _1.5'

1.D./Type of riser pipe _4'' Sch. 40
PVC

Type of backfill Volclay grout

)

Depth of top of seal 15.5!
Type of seal _1/4'" Bentonite pellets

NN\
NN\

- Depth of top of filter pack 175"
19.42"

Depth of top of screen

) ————

i o Type of filter pack 20-40 Colorado
) X Silica sand

< 1.D./Type of screen 4'' Sch. 40 PVC

1 =g Screen slot size 0.010"

i Depth of bottom of screen 29.42"

i . e Depth of bottom of plugged bank
..... - section

- Type of backfill below observation well
1 R none

30.0'

- : Depth of bottom of boring 30.0'
et Diameter of boring 9"

Woodward-Clyde Consultants Fig.



GROUND WATER OBSERVATION WELL REPORT

Refer to boring
MW-11 for
1detailed
jdescription

Project Name Sheller-Globe Facility Piez./Well No. MW-11
Location Keokuk, lowa Project No. _ 91C7343
installed by Hannibal Testing Laboratories Date 5/21/91
Inspected by Chris Fitzgerald Time 07:30 ——
Method of Installation 4 1/4'"" |D Hollow Stem Augers
Remarks Well is flush mounted
i ] Elevation of top of riser pipe 627.06'
j<——Height of riser above ground -0.21"'
GENERALIZED :
STRATIGRAPHY

-<— Ground Elevation 627.27!

I.D./Type of surface casing Flush
mounted manhole cover

——— Type of surface seal Sakrete
concrete

~—————Depth of surface seal _1:5'

1.D./Type of riser pipe _2"' Sch. .40
PVC

'}

Type of backfill Volclay grout

- Depth of top of seal L L —

Type of seal 1/4'" Bentonite pellets

Depth of top of filter pack 22.5'

RN\
NANNNNNN

. Depth of top of screen 24, 42!

~:i\:-..

Type of filter pack 20-40 Colorado
Silica sand

I.D./Type of screen 2'' Sch. 40 PVC

{1~ Screen slot size _0.010"
F— [~ Depth of bottom of screen 34.42"
- - ‘e Depth of bottom of plugged bank .
x : section 35.00
Type of backfill below observation well
none
""" Depth of bottom of boring _35.0'

Diameter of boring 8"

o

’ Woodward-élyd; Consultants

a2

Fig. _ _




B |

GROUND WATER OBSERVATION WELL REPORT

Project Name Sheller-Globe Facility Piez./Well No. _MW-12 —
Location Keokuk . lowa Project No. 91C7343
installed by Hannibal Testing Laboratories Date 5/24/91
inspected by ___ Chris Fitzgerald Time 13:02 o
Method of Installation _4 1/4'' }D Hollow Stem Augers
Remarks Well is flush mounted
<} Elevation of top of riser pipe 643,40
<—— Height of riser above ground=0.26"'
GENERALIZED
STRATIGRAPHY o] <— Ground Elevation 643.66"
g I-fe :
Refer to boring 45 .D./Type of surface casing Flush
IMW-12 for mounted manhole cover
qdetailed — Type of surface seal Sakrete _
_descrlptlon concrete
1 P<~————Depth of surface seal _1-5'
_ - 1.D./Type of riser pipe 2'' Sch. 40
. PVC
] - Type of backfill Volclay grout
- . - Depth of top of seal 20,8
g ) (Y P
1 ; Type of seal _1/4' Bentonite pellets
| -A 4 Depth of top of filter pack 22.5"
| j Depth of top of screen _2h4,42"
i L ::= Type of filter pack20-40 Colorado
i [ == Silica sand
i L S .x 1D./Type of screen 2" Sch. 40 PVC
. e Screen slot size _0.010""
) s (3 Depth of bottom of screen 34.42"
4 ' Depth of bottom of plugged bank .
_____ section 35.0 o
i L - Type of backfill below observation well
. . none
= Depth of bottom of boring _35.0'
- Diameter of boring 8"

Woodward-Clyde Consulta;nts

Figh
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APPENDIX E
SAMPLE COLLECTION FIELD SHEETS




44 WOODWARD-CLYDE CONSULTANTS

v 5055 Antioch Road '
Overlend Fark, Kansas 66203
(913) 432-4242

SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

SR0UECT NAME: SHEUER - Glope  FACi 1 TY PROJECT NUMBER: 2102343
savolz nevaze MW~ PERSONNEL: Curis Firz9eralD
_2CA7I0N DESCRIPTICN Fusr OF EXCAUA Ffro

SaMPLI MEDIA (circle one): (GROUNDWATERY SURFACEWATER OTHER:

SAMPLE SPLIT (circle one): YES (NO> SPLIT SAMPLE NUMBER:
NATER EVEL: (b3(p.OF

WATER LEVEL MEASUREMENT FROM ToP OF RISER PIPE: 4' 1O V" (4 8s')

coceeTion: YR R Mo O 0av: 3l TiMe: 0TS0 METHOD:  BAw eR

SAMPLE CONTAINER PRES;ERVATIVE ANALYSIS R\EQUESTED
| ya 2
3x 40 mL JOA Uws _ e/ 4°C VOA [ 8240 )

FIELD ANALYSIS

————— 1 oate 5-31-TI

SAMPLE pH (o F TIME __ (09 .50

SALINITY, PARTS PER THOU /<@ 20  APPEARANCE St(ghtly Q(Oubx->£g_/lg!|ls}(
CONDUCTIVITY, umhos/cm /700 ODOR S[ight chemrc at. OTOR

oH BUFFER BEFORE 3.0/d.( pH BUFFER AFTER Y./ /Y. |

COMMENTS

DEVELOPMEN

DATE 5 -30-7! CASING DIAMETER #

WATER LEVEL BEFORE _#. 74 WELL DEPTH (SOUNDED) _ /4. 2/

WATER LEVEL AFTER  DRY TIME STARTED (345

EST. VOLUME REMOVED Z ga/lon< TIME COMPLETED /579

HNu/OVA, BACKGROUND @), [ pprm METHOD 3"/ x5/ PUC  BANER
HNu/OVA, WELL HEAD /0 pom HNu/OVA, BREATHING ZONE A.¢,

comments e ll  capis  melleld oul 8 Llase 4 thng.




M4A VOODWARD-CLYDE CONSULTANTS

SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

JECT NAME: SHEWLERL - 6/032

5055 Antioch Road

Overland Park, Kansas 66203

(913) 432-4242 i

FAC(L,ITY PROJECT NUMBER: 9/C73'1/3

2 sevses_ M) —ch

PERSONNEL: Curis Firzoeeald

SAMSLE MEDIA (circle one):(CROUNDWATERY SURFACEWATER OTHER:

SAMPLE-SPLIT (circle one): YES @ SPLIT SAMPLE NUMBER:

l
|
_2TATIZN 2ESCRIPTICN 6eum _0F _Excavatoon i
|
|
|

NATER EVEL.  (p32. Yo

NAT

SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED

/[ \
EVEL MEASUREMENT FROM TOP OF RISER PIPE: ' $Y6." ( 2.38 )
COL_ECTION:  YR: Q/ mo: OS5 oav: 3|  TIME: (0:10 METHOD: _(SA« £R

3)“{0 rme \JoA Lials HCL,‘//LIOC. (JoA (8&4’0)

FIELD ANALYSIS
TEMPERATURE.'C /8'0

DATE £ -3t~

SAMPLE pH bl

TIME _[oilo

SALINITY, PARTS PER THOU (0.,(
CONDUCTIVITY, umhos/cm

APPEARANCE C(Le Ar

ODOR (:lLPMlC& QDOR

pH BUFFER AFTER i /Y. 2_

pH BUFFER BEFORE 1,0/ 4.(
COMMENTS

DEVELOPMENT/PURGING

— 14
DATE 5-70-17 CASING DIAMETER ¥
WATER LEVEL BEFORE _ G &3 WELL DEPTH (SOUNDED) /. 25
WATER LEVEL AFTER DRY TIME STARTED (3.5

EST. VOLUME REMOVED 5 9 [lons

TIME COMPLETED /S . O7%F

HNu/OVA, BACKGROUND 0 (_ppr

METHOD 3" x5! Puc BnriLER

HNu/OVA, WELL HEAD Lopm

COMMENTS edl cap (S

HNu/OVA, BREATHING ZONE
ol ol (T F

o Ahe  (peldl <




M4A VOODWARD-CLYDE CONSULTANTS

' 5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

Saus I o uBEs: MLU"B PERSONNEL: C’Hms Firzoeeald
IEATIEY Jasc:' TICN

Sav=LE MEZIA {circle one):(GROUNDWATER SURFACEWATER OTHER:

SAMPLE SPLIT (circle one): YES SPLIT SAMPLE NUMBER:

GATER LEVEL: ézgl ?Z

NATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: [3'/ ¥4 “ (13,10 )

coecTion:  vR: A Mo: (DS DAY: 3/ TIME: OF- 4D METHOD: "B A £R

SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED

/[ £\
i ‘—{[O me  UOA hals #CL// 4o l/OA// 820 ]

FIELD ANALYSIS

euperATURE,C  J(0. O DATE 5—_3/,-C]/

SAMPLE pH (o o TIME __ N F: 90

SALINITY, PARTS PER THOU . APPEARANCE honé. A
CONDUCTIVITY, umhos/cm 80 ODOR RRY = SUKiLy clouny Vv
oH BUFFER BEFORE 2,0 /. PH BUFFER AFTER _A£.1 /4. )
COMMENTS '

DEVELOPMENT/PURGING "
DATE 5-20-7/  CASING DIAMETER '
WATER LEVEL BEFORE __ /(.29 WELL DEPTH (SOUNDED) _ /.27
WATER LEVEL AFTER PRY TIME STARTED [/S5.0%

EST. VOLUME REMOVED 4, O qeffons TIME COMPLETED /S: 33

HNu/OVA, BACKGROUND  Bb O.InA METHOD 3" x5' Puc.  ArucerR
HNu/OVA, WELL HEAD 2 HNu/OVA, BREATHING ZONE A&
COMMENTS AOCK. (S nor PRESENT, WECL CAP |[S Aanker .

No vathole. Coto.4

. :
i
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M4 YOODWARD-CLYDE CONSULTANTS

' 5055 Antioch Road
Overland Park, Kansas 68203
(913) 432-4242

SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

3-‘<G£C".NAME: : éﬁE(gcﬁg— éloéé F/?QIL,IT'/ PROJECT NUMBER: 7/C 73’7/3

save s wusss_MWY PERSONNEL: Crgis Firzoeeald

_2CATION 2ESCRIPTICN  Fpsr of EXCAUA Ror [ Easr 0F mid—1)
SaMPLE MESIA (circle one){ GROUNDWATER SURFACEWATER OTHER:

SAVPLE SPLIT (circle one): YES("NO ) SPLIT SAMPLE NUMBER:

NATER EVEL _ (3G /! g ]
WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: 4' (o ( 483)

cozetion: R QL Mo S oav: 3| TIME [0S METHOD: B34y £R

SAMPLE CONTAINER PRESERVATIVE ANALYSIS REQUESTED
— / y £\
OX 40 me. \ A LIals /-/(’/7/ il LA ( 8240)

FIELD ANALYSIS

TEMPERATURE,C 20O paTE 53~/

SAMPLE pH (oi 2 TIME _ (D (S

SALINITY, PARTS PER THOU _ O APPEARANCE SLIhtLy cloupy
CONDUCTIVITY, umhos/cm 300 ODOR VERY S c homida
oH BUFFER BEFORE 2.0/ ¢ { pH BUFFER AFTER _Z. [/ 4.)
COMMENTS

DEVELOPMENT/PURGING /"

DATE 5 ~20-~9/ casing oiaMeTER ¥

WATER LEVEL BEFORE __ % %0 WELL DEPTH (SOUNDED) _//,9Z
WATER LEVEL AFTER DRY TIME STARTED [4. 4o

EST. VOLUME REMOVED (o pap/foas TIME COMPLETED /5,07

/
HNu/OVA, BACKGROUND ___'O.,( ppm  MeTHOD 3" x5’ PL L L €R
HNu/OVA, WELL HEAD B ' HNu/OVA, BREATHING ZONE B¢

COMMENTS 4/e(!( CAp IS {QOSE ﬁfhnf,
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A VOODWARD-CLYDE CONSULTANTS

- 5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES
227 207 NAME: SHEWER ~ & lope FAcw (7Y PROJECT NUMBER: ‘?/C7343

FaNE T V2= Mw (p /4 PERSONNEL: CHRIS /C;rgqeenLD
_32aTI0N 2ESCRIPTION  EAST OF EXcuavafhon poa entesnce S
SaM2LZ METIA (circle one):(GROUNDWATERYS SURFACEWATER OTHER:
SAVPLE SPLIT (circle one): YES (NO) SPLIT SAMPLE NUMBER:
watir ks 2% 25

NATER _EVEL MEASUREMENT FROM TOP OF RISER PIPE: J[' |O Y& " (// 38)

COLLECTION: «RC? MO: (XS DAY: 3( TIME: (0:30 METHOD: _Baicer

SAMPL‘; CONTAINER PRESERVATIVE ANALYLSIS REQUESTED

- 7 \
2 X YO AL Joa orAcs jcz_[/ﬂt’o‘l (LOA [ 824D )

FIELD ANALYSIS

TEuPERATURE,C [ 7-D oate 5—3(~-T)

SAMPLE pH F.( TIME /O30

SALINITY, PARTS PER THOU /.{ APPEARANCE CLear—
CONDUCTIVITY, umhos/cm of 3SO 000R Slight cbomical oror
oH BUFFER BEFORE ‘. /4.2 pH BUFFER AFTER 2./ /4.1
COMMENTS ) '

DEVELOPMENT/PURGING

DATE 5-%0-71 CASING DIAMETER ¢

WATER LEVEL BEFORE __ 5.S58 WELL DEPTH (SOUNDED) _ (3.7%
WATER LEVEL AFTER DRY TIME STARTED /530

EST. VOLUME REMOVED __ 5.04gp/lons TIME COMPLETED _ (565

HNu/OVA, BACKGROUND . ( pprm METHOD Disposnble BL  Frrprc €L
HNu/OVA, WELL HEAD & pp e HNu/OVA, BREATHING ZONE  ABo

COMMENTS (Chgmicac 'ODoL.  (Jhile lawc.mj
Ao (k. o wedl Cap




M4 WOODWARD-CLYDE CONSULTANTS

5055 Antioch Road
Overland Park, Kansas 66203

(913) 432-4242
SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES
SRCLICT NAME: SHELLER - é[oée /CAcu,zrf PROJECT NUMBER: 9/67317/3

o882 T v KAZe o
D T e » WS N T it s

MWO-6H

PERSONNEL: Curis FirzoeealDd

AN T Ay

-

SAMPLE SPLIT (circle one): YES (NOY SPLIT SAMPLE NUMBER:

b3l (O

NATER LEVEL:

12N 2ESCRIPTICN _[CAST OF EXCAVA boa  Noax 0 TRAKE 94f
SaM=LE MEDIA {(circle one)"GROUNDWATER™

SURFACEWATER OTHER:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: 9’ (O 3/4 “ /71 ‘?O)

corection:  YR: AU Mo: 05~ pAv: 3| TIME:J0:40 METHOD:
SAMPLE CONTAINER PRESERVATIVE ANALYSLS REQUESTED
P ¥ [
22X HO mC LA vials HCL// ¢°c LML 290 )
FIELD ANALYSIS |
TEMPERATURE.C (85 DATE 5-31~ 9]
SAMPLE pH__ (0. Y TIME /0: do
SALINITY, PARTS PER THOU is APPEARANCE ¢l er,—
CONDUCTIVITY, umhos/em 4850 ODOR floHe

pH BUFFER BEFORE 2.[ /4.1
COMMENTS

pH BUFFER AFTER —F.( / 4 (

DEVELOPMENT/PURGING

DATE -20-7)
WATER LEVEL BEFORE o FS
WATER LEVEL AFTER DRY

EST. VOLUME REMOVED [/ 9a/(ons
HNu/OVA, BACKGROUND O ppm
HNu/OVA, WELL HEAD Bt

COMMENTS L9 h T+

Chonnic ol ook

CASING DIAMETER =2
WELL DEPTH (SOUNDED) _3/.2S
TIME STARTED [S5%

TIME COMPLETED (G.2¢

METHOD “Disposable. [rmi €~
HNu/OVA, BREATHING ZONE

while /%ﬂlun(/g.,

Mo (ecic o we/(

cap
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M4 VOODWARD-CLYDE CONSULTANTS

' 5055 Antioch Road
Overland Park, Kansas 668203
(913) 432-4242

SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

SROLECT NAME: SHEWLER — {;Zoée FAQ!L,ITY PROJECT NUMBER: ?/C73‘7/3

sauaiz nuvass MW-9 PERSONNEL: Cugis Frirzoeeald
L0CATION JESCRIPTION pe@r MW -3  BEmND FAZ LOATE Buein/
SaMP Z MEZIA (circle one):(GROUNDWATERD SURFACEWATER OTHER:
SAMPLE SPLIT (circle one) YES (NO ) SPLIT SAMPLE NUMBER:
NaTER Eve 2% 9

NATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: J4' /[ (408
COLLECTION:  YR:G)  MO:_OS DAY: 3/ TIME: OF D METHOD: S £R

SAMPLE CONTAINER PRESERVATIVE ANALYSIS RE\QUESTED

T X @ UoA m,/ 7 Joal 8245)

\ )
DATE 5 -20-7  CASING DIAMETER &Y
WATER LEVEL BEFORE __ (4. 2% - WELL DEPTH (SOUNDED) _33.58
WATER LEVEL AFTER DRY TIME STARTED (4 F

 HNu/OVA, BACKGROUND O, ppm METHOD DISNOSABLE AnILEL

FIELD ANALYSIS

TEMPERATURE.,'C  J(b.O pATE §5-3)-~9)

SAMPLE pH (.7 TIME N9%:(o

SALINITY, PARTS PER THOU /.2 APPEARANCE 5/@& tly OUDY
CONDUCTIVITY, umhos/cm /80 ODOR flON¢€

oH BUFFER BEFORE F.0 /4. / pH BUFFER AFTER ./ 4.

COMMENTS imguc.éjg ﬁ:ﬁmng CAlLed AW - collecteo
éﬁw M =9

DEVELOPMEN

EST. VOLUME REMOVED 2 g4/lonS. TIME COMPLETED (44

HNu/OVA, WELL HEAD Pr. HNu/OVA, BREATHING ZONE _Bo
COMMENTS

S E O E R R E N &= O O W W O
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MA YOODWARD-CLYDE CONSULTANTS

5055 Antioch Road
Overland Park, Kansas 66203

(913) 432-4242
SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

PROJECT NAME: SHEWLEL — é[oée FAQ(L,/TZ PROJECT NUMBER: 9/C73'1/3

SAMPLE NUMBER: M) - (()

PERSONNEL: Cpgis FirzgeealD

Farleong

LOCATION DESCRIPTION

Lor

SAMPLE MEDIA (circle one):(CROUNDWATE

SURFACEWATER OTHER:

SAMPLE SPLIT (circle one): YES (NOY SPLIT SAMPLE NUMBER:

(2.3, 3@

WATER LEVEL:

WATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: 2YR” bfoc

ya \
(0.¢25)

COLLECTION: YR: 4/ M0: ¢G5 DAY: 3/ TIME: 240 METHOD: Brsceg

SAMPLE CONTAINER PRESERVATIVE ANALYSIS R!;Z\QUESTED
Vi y A
3X 4o ML WAL Hee / dec Voa ( 82\(0/)
(
FIELD ANALYSIS
TEMPERATURE,'C 2.5 °c DATE 5-3/-9/
SAMPLE pH s T TIME &2 %0
SALINITY, PARTS PER THOU ©,%5 APPEARANCE c/€ar
CONDUCTIVITY, umhos/cm /420 ODOR /one

pH BUFFER BEFORE F.Z./4.3

COMMENTS

pH BUFFER AFTER Z. /[ /. ¢

DEVELOPMENT/PURGING

DATE 5-30-9/
WATER LEVEL BEFORE O B%5”
WATER LEVEL AFTER DRY

EST. VOLUME REMOVED 29 94/lons
HNu/OVA, BACKGROUND (). (

HNu/OVA, WELL HEAD A&

COMMENTS

CASING DIAMETER o

WELL DEPTH (SOUNDED) _XR7. &9
TIME STARTED (0. 4Y

TIME COMPLETED // . /8 »

METHOD 3% x 5/ Puc  Arree
HNu/OVA, BREATHING ZONE [3¢{
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MA WOODWARD-CLYDE CONSULTANTS

5055 Antioch Road
Overland Park, Kansas 66203
(913) 432-4242

SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES
S20ECT NAME: SHEWLER — & ope FAei 1 TY PROJECT NUMBER: ‘?/67343

M~

ol -
T 113'._—’.

PERSONNEL: Curis Firzoeeald

. DESCRIPTICN PA.QI(,W\,Q (07'

s LE MECIA (circle one):
SAVPLE
waTEr tvel (p 2.2. . G2

ROUNDWAT

SURFACEWATER OTHER:

SPLIT (circle one): YES SPLIT SAMPLE NUMBER:

NATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: Y'Gl/a" (Hs5y )

COLLECTION:

R: Q@ M0: OS5 0AY: 2| TIME: .53 METHOD: Bai g

re

SAMPLE CONTAINER PRESERVATIVE ANALYSIS REO\UESTED
Vs / 7
3 x 4O ML \JOA viaL fec / $oc Voa (8z40)
FIELD ANALYSIS
TEMPERATURE,'C Z20:O DATE _5-3(- %/
SAMPLE pH b. 9 TIME _#:58 9
SALINITY, PARTS PER THOU @.2- APPEARANCE C (@A

CONDUCTIVITY, umhos/ecm /[50

pH BUFFER BEFORE 3,2/ #.3
COMMENTS '

ODOR _ pone
pH BUFFER AFTER _7Z2/4.3

DEVELOPM

DATE 5 -30-9(
WATER LEVEL BEFORE ¥ 7" = (4.58)
WATER LEVEL AFTER DAY

EST. VOLUME REMOVED (8 ggallons

HNu/OVA, BACKGROUND (). !

HNu/OVA, WELL HEAD 86

COMMENTS

4
CASING DIAMETER <X

WELL DEPTH (SOUNDED) _ 34 31
TIME STARTED [O.05
TIME COMPLETED (/-/®

METHOD DISDSABLE  GPILER
HNu/OVA, BREATHING ZONE B4
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M4 VOODWARD-CLYDE CONSULTANTS

\ 4 5055 Antioch Road
Overland Park, Kansas 668203
(913) 432-4242

SAMPLE COLLECTION FIELD SHEET - WATER SAMPLES

S20.E07 NAVE: SHELLER - &lose  FAci 1TY PROJECT NUMBER: 9/C 2343

savsiz onwaze _Muw -~ 12 PeRSONNEL: Cugis Firzoesal(D

aoamiov 2escrietion UP ORADIENT  mac  PuiCdIna.

Sav= 2 MEZIA (circle one) GROUNDWATER > SURFACEWATER OTHE{?:

SAVPLE SPLIT (circle one): YES (NO) SPLIT SAMPLE NUMBER:

NATER _EVEL: (p 36. 30

: / N\
NATER LEVEL MEASUREMENT FROM TOP OF RISER PIPE: 3! ) W4 "  (Z.70)
coczction: R 9L Mo 05 oav: 3 TIME: OS:20METHOD: Ba ( ER
SAMPLE CONTAINER PRESERVATIVE ANALYSJS REQUESTED
5 ¥ Ho mc Jpa ViA. HCL /4 c VOA (Bz240)

FIELD ANALYSIS

rewPeRATURE.C 20, O DATE §-3/-F/

SAMPLE pH (oe G TIME _©O8:2.0

SALINITY, PARTS PER THOU 4,5 APPEARANCE ¢ [eAR
CONDUCTIVITY, umhos/cm /40D ODOR jpioNe

pH BUFFER BEFORE 2.2/ ¥ 2 pH BUFFER AFTER :;z,g,/ ¥, 3
COMMENTS :

DEVELOPMENT/PURGING

1)
DATE 5-30-7| CASING DIAMETER ¢
WATER LEVEL BEFORE % W M@ELL DEPTH (SOUNDED) _3# 24
WATER LEVEL AFTER Y TIME STARTED (o' 24

EST. VOLUME REMOVED BYf~934(lons  TIME COMPLETED (F: o

HNu/OVA, BACKGROUND ___ O, [ gpm _ METHOD _“DSp0S ACGLE P erR
HNu/OVA, WELL HEAD Lo HNu/OVA, BREATHING ZONE A,
COMMENTS




APPENDIX F
SLUG TEST DATA SHEETS AND CALCULATIONS




._....,

Bl EE N S B e

dLUU IESI UAIA SHEET

DATE: 5 /31 PERSONNEL: Cueis /K;T?—?Ee‘*b

= (o)
WEATHER: un ny 70°F Tird ST
NELL DESIGNATION: _ W - 9 PROJECT NO. 2/C 73 #3

VEAUSUREMENT REFERENCE POINT = T0F OF " PvC (CAsing (o Sive )
\IEASURED WELL INSIDE DIAMETER = X" PVC |

TUTTIAL DEPTH TO WATER = _ [1.52 FEET
“5TAL JESTH OF NE_L (BELOW MEASUREMENT REFERENCE POINT) = S 3.5 &
SLUG: ____ LARGE { IN. DIA) NO. OF SECTIONS =
| LENGTH = FEET
X sMALL (/4 IN. DIA)  NO. OF SECTIONS = _/
LENGTH = 8' /8" CEET

WELL INFORMATION: :
ELEVATION TOP OF CASING &5?’ OZ—

DIAMETER OF DRILLED BOREHOLE
LENGTH OF SCREEN [C AeeT |
DISTANCE FROM TOP CF.CASING TO TOP OF SCREEN _Z1. 42
DISTANCE FROM TOP OF CASING TO BOTTOM OF SCREEN 3.7 42
DISTANCE FROM WATER LEVEL TO BOTTOM OF SCREEN /?lﬁéffr

SATURATED THICKNESS OF AQUIFER

DEPTH OF TRANSDUCER (FROM REFERENCE POINT) = C 8.0 FEET
TRANSDUCER SERIAL NUMBER __7(é

DEPTH OF TOP OF SLUG = _[(&.O FEET (= ROPE LENGTH) (COMPARE TO INITIAL DEPTH TO WATER)
DEPTH OF BOTTOM OF SLUG = Z4' /8" FEET (COMPARE TO TRANSDUCER)

HermIT TesT Numeer = (0, | (0 10 9) O = E_qu_/ni Hend

__ X SET TEST NUMBER [ = Rising teap
X SET REFERENCE DEPTH (= INITIAL DEPTH'TO WATER)

> _PRE—RUN CHECKOUT VALUE (PRESS XD) =

SLUG INSERTION:

TIME OF DAY OF START OF TesT = _/3:38
TIME OF DAY OF END OF TEST = __ /5 1 35
DEPTH TO WATER AT END OF TEST (MEASURED) = _/4.02 FEET
SLUG REMOVAL: ,
DEPTH TO WATER AT START OF TEST = [4:02 FEET
TIME OF DAY AT START OF TEST = _/(QZ FEET
TIME OF DAY AT END OF TEST = _[Z .42 : FEET
PRINTER DUMP OF TEST RESULTS ____ STEP #0
STEP #1

>( FIELD REVIEW OF TEST RESULTS

COMMENTS:




wewa 1291 wAITA OREE]

-5 TE, (’ 2] 2 91/ . PERSONNEL: CHf?ls gT&?ée‘; LD
NEATHER: 2N ny 55 °F e
Y _
~E_. dESiGNATION: ML —(O PROJECT NO. 2/C 73 #3
\IALSIREVENT REFERENCE POINT = JCP 4" pPu0  Casing (Woers Sope )
Z13.322 AE__ INSIDE JIAMETER = 47 PuC il
TlaotizTe 2 owaTER = _ 0.5 Leer FEET
L
TITL. 1IT- DT AE_L /3IL0N MIASUREMENT REFERENCE POINT) = 29 L9
$.4G _ 70 _:33T 0 . 3IA)  NG. OF SECTIONS =
i LENGTH = =EET
__ Swal_ /3 M. 3IA)  NO. OF SECTIONS = _/
LENGTH = 5C SEET

NELL INFORMATION: .
zz/a7ion oo oF casing _ (023, 78

SIAMETIR OF ORILLED BOREHOLE 2 /A rES

LENGTH OF SCREEN __ [0 AE€ET

DISTANCE “RCM TGP OF CASING TO TOP OF SCREEN _/9:./9 A€er

DISTANCE FROM TOP OF CASING TO BOTTOM OF SCREENX 7, (9 A€E 7~

DISTANCE FROM WATER LEVEL TO BOTTOM OF SCREEN _Z8. &5 AEET

. -
I SATURATED THICKNESS OF AQUIFER _ <&- &-56455,7——

DEPTH OF TRANSDUCER (FROM REFERENCE POINT) = _ XOrQ @i Z0:C peer
TRANSDUCER SERIAL NUMBER _2/5 /

DEPTH OF TCP OF SLUG = % C  FEET (= ROPE LENGTH) (COMPARE TO INITIAL DEPTH TO WATER)
DEPTH OF 3CTTOM OF SLUG = 2 C  FEET (COMPARE TO TRANSDUCER)

=~ZPMIT TEST NUMBER = i (@ TO 9)

7~ SET TEST NUMBER
X _ SET REFERENCE DEPTH (= INITIAL DEPTH TO WATER)
_.X_ PRE-RUN CHECKOUT VALUE (PRESS XD) =

SLUG INSERTION: SK
TIME OF DAY OF START OF TEST = 6;56 {orvimenrs BE o)

TIME OF DAY OF END OF TEST =
JDEPTH TO WATER AT END OF TEST (MEASURED) = FEET

SLUG REMOVAL: m’/( i 4)
DEPTH TO WATER AT START OF TEST = 0.5 EEF = {5 FEET

TIME OF DAY AT START OF TEST = _[€:C% FEET
TIME OF DAY AT END OF TEST = __2&:00 FEET

PRINTER DUMP OF TEST RESULTS _7i STEP
STEP

5( FIELD REVIEW OF TEST RESULTS
lCOMMENTS‘ The wotee level 1n e well whS &5‘/566:/*'./97[‘0(’ fitak /o

#92
#1

s/ 07‘

/f’if“/ﬂj. BECASE HIE (oatEr level cuAs So Aigh, The Jnserfron & *he
"U’? 7>w€’m7 Yhe ’é[("‘? beap Asr woeeld Jrape 0svsed Fhe wafer o o

(vAs

| "Cr o2 “FHE 2P s Shoe .. 000 é;e T e A<y Al v e 221 C FIERD HSr .




& - oo T Drever - Gloce Locirmy WS 107242
CHKD. BY%ﬁ DATEﬂé-Zﬁ-ql SUBJECT_— L uf’; Tec— (olculahons SHEET NO._/-OF 7

Q&/QQ Hant Calcula+onc

e

“ALning HEAD  TLU9 7‘55,—>

&y ' ; e , —
e LimeEnzinonsg j‘ 8.02 ,’DT

R EE . E Ee
N
2
)

C = O 625 Achec = 0.052 .1

V= 7Tz (

V= 17 (0.052%)(8.02)
V= 0.068 FT3

T mAac D/S/)(f?(e’n-.i;\'r A we /l waTH ] mc h

RADiIy< /

0. 068FT2 = 7’7'(%2 F-r')z h

h = C.063 F73
7 (‘/17_ ;-r)Z.

h: 212 F7 = THEORE oL T nimac  Dicglacen:

—H H=ten
§
!

(

— g._g"(al;?‘) AL

~

5 <
; 39.76" = Ly
!
L
Bt te =] ¢ T
¢ 1= f
¢ 2
¢ = { 10.0= Le
CE
' }L cm !

- pe
- 5

'
& ~
AA A A N

WOODWARD-CLYDE CONSULTANTS
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T P T £ ¥ / j
BY CIF DATE (-4-5I FLOAJMEEC kﬂ“?(" é ‘DOCE F;‘TJ?“JBEECJ Ci/Q 73‘7/2

canp. s¢_LAF vare % 7.4 susyecT_olvg Terr Cotewlations sueer vol or_ 7

/f//,-.f\ i CUUER @'.LOQ KICE (/97&} ad Pouwer (/939> AT

FEET T AOLE Pe o TS

Hrrknveic Conbxcn)i7Ty = I’:,z (n (Ee/f"w7 _ﬁ_’_ fh Yo
2L e

(¢ = | .nch = 0082 e
fw = Yinches = 032 Fr
./ = :c

lw ~ 17. 06 Fr

XK HAccome Fhar e AQUIFER THICKness 13 /% 0t FFer ([-w: /4>

Le - (0.0 - 303, +Hheveroke  FrRom THE SrApH, (7 2.0
o 0.33 /)nc;e.?ﬂf vor .27, pMo. 3, LRovADWATER ~MAY - June /759)
o
' It 2:0
/@ (EC /F = ’ .0
W) fn (/9,0%33\) /0 Y
=f
Vi _
/H KEe/@,) - /. ] + O, 00
b 53,70

)[,, (Eg/{'w> ’[0.33/ J "’
Dy (eeln,): 2.0z -

WOODWARD-CLYDE CONSULTANTS
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‘ PR T O S S
BY \_.JF DATE\P 4 71 NOA%AEé: wHELLER — C_}LOIDF IRalaiN s 4 F;TJOMJBEECJ 210 /?'/3,

CHKD. BY%P oate 26.22.91 SUBJECT ~ /U(‘ Te:r Caleulathons SHEET NO._3__OF _Z__

K = ("6,0531)(30.7,) / /('}7 7/0
2(10) % 'y

\/0,00/05/) . //(,/1 \/o
' £
>/e

\ 2 Zob| /f;cén /QOM /F/u le<i //lm)

gr t- /e iF‘or?::,
Mw —1
K = /‘.’.N 104y L Hn Eedt
175 z.</
k= [o.[ﬁ/f&) {10/ /" ].C8
kK= 20 x /-7 FT'/SEC = 294 xrn- (’M/<EC

4 £ = 7000 <Econp< y = 0.430
/ . 13

<= (0.001c4 ) Yoo Kn 2.7

0. 47
/<=(o,00/04> [vvxm'* /fn 576 )
k= (o oomL/ 2.2x/07¢ [/7(

= .0 ¥10 " 7Fr)sec = /,é’ﬁx/o-gpfv‘/gfc

)

™
-k
"+

€= J200 <€cor3T Ve = 013

K= /o,com%) Yooy Kn 2.3/
» N
)= (0.00104)( 0.0024)( b 20.8)

Ic= 44 x /77 FT/ﬁEC = [, 24 X0 "SCM/ﬁﬁc

,',]uE,Qr—"QE. K = (Z,‘/‘/X/o ‘5)7*[//,53_5_10‘5)%//,5’4)1 /0 ‘5>

—

/._(_J'E,é,J?E ko = //87 X /O =5 ar /556 (MU)"% 'FAL/LI/\‘I’ L'(EAT))

WOODWARD -CLYDE CONSULTANTS
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. ~ e .<‘..,
‘I _‘ -'

‘z 7
- ovlTF _ pare o= 5-91 PROISET Snpser - Efose PROJECT G/C 73L/3
cHko. oy_KGE oare H.20.7) sue.nscrjzu? Test (alcolatons sueer No_ ¥ _or_7

[l -G [ iing L["E/i.») Tezr >

[, ® | 1/i00s = C.O08Z pr
&

(7 o peaPl * 032 ey
r .8 FEET

i

r ; &

L. = [15C Feer

5
¥ ,lj:j/ué AT THE AQUIFER  THICKNCS (S /9,50 F‘F’/LW=H)

0 (e )i ) [g 2o ]-’
(19.5¢) - 10.0
% .23 “0.33
fn [Ee/rw> g 1.1 -~ 000w !
Y,08

fn (Ee/rw> = .2.97
k= 02 b (/?e/rw) L n Yo

kTP 2 A
= (0.083)(2.97) 1 Lu Yo
2o = i

= [0100102> s V. >/o

: ol
Vo = 2.85
ac t= (2.0 sgconde, %& = 2,70
k= (0. 00t02) L _Ln 285

& 2,70
k= (0.00108)(0,083)(0.054])

K = 5/ 5’8 X /0 e FT/sEC - // S/K/O_L/ﬂv/lg\oo ::;ozcuos CONSULTANTS
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S——

=

i

~ i PROJECT < - o PROJECT *
gy (X oate™S -7/ PNAMEL_—HELLER Glore NUMBER rezzds

CHKD. BY KQP DATE 06. Zﬁﬂ SUBJECT. i/u? ey (9 / ('JZO hons SHEET No._5_0F_?_

1 € = 1200 SECoADS /e = (3

kK = _/Z.CO:OZ\) //'/laa« Y ba 2.8
1 5
o

k(2000252 xi04)(0.78)

K bl x0T Frfsec <= 2.0 X/0'5€f4/<fc

af £~ 5880 <gconns ) >/ = 0,/
¢
K = (/9.'00 /ozi} (/"/53;20>/,€n 2.85>
O 15

K= (o. omoz)(nv—wo*"‘)(zj'/)
kK= .0 xi07? Fr/ssc = {55 ﬁ/O’S'(’M/SEc_

fr‘)‘/'E'P"H?E < = ﬁ N X710 "Q *[Z,o X10 ‘5)4 //,55 X 10 ‘«‘)
=2

erice = 5,58 </0” 7 om[sge /Mw-9—2z51n7 +/FAD>

- - — - - _ - - - -J —. -1

M) - 10 (E»S/A)é HEAD ’I”EST>

ZLug " DimENTIONS ¢ f= 5.0 reer
= LSmcms = 0.125 Aeer
'\Jll: W’rz/e

V= 77 /0./251)(5>

V= 0,245 Fr3
T T I/SFLH(G/L@VG" ne A weld 2" ravivs

O i85 Er? 2 W‘/%)z b

h= 0245
7 (.0238)
}112.86557—— IF +hEOJEE,/7C4(_, IninacC TS ACEr L™

WOODWARD—-CLYDE CONSULTANTS
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e AN F oate Lo =71 PRaME L\ HELLER ~ é/opg RRREST S 7342

CHKD. sy KEF DATEﬂéZ&‘H SUBJECT. \_//US’ Tesr Cﬂc_cu (,0’/"'0”5 sHeeT No_ 0 o _ 7

o
Uy
(v )

~
GR2unD  _ur-ACE }

i
e

TWM vy

i 3 (0.25')

#(0.33') = 2(‘
29.%1 [,
29.13

(TR

¥

e
For MW =17 /72':'09 HeaD 7?“'
= Zurchec s D0y FT

=

= 45 senes T 0.275 £r

E\’ o)

Ce = /0.0 FT

Lw - 27‘ 15 Fr
¥ [zcume thar THE AGUIFER  THICKrESS U5 291367 (Laﬁ"f)

Le - /0.0 = Z[/(I?', ‘//7596696 FIQOM THE éﬁﬂ/y/, C - //?
r-&u 0. 375
—f
/ {f % r.f & /.7
7 /(C’/fw ) [ﬂ éﬂé) /0.0
g 0.375

2 /fe/c,> = 3,09

WOODWARD -CLYDE CONSULTANTS
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& . (IF w79 T Cncicer - (e pRoseeT G/ 7242
7 ;
CHKD. BY "P oMEﬁAZﬂ"“ SUBJECTA. /UC} TP’I"' CO /cu/a ‘/-’OK}SSHEET NO. z OF Z

= ('/o,/ca?(ao‘i) s /p/; >/o

/¢
( = 73, 079 —’/_ /é‘/l >/o
20 & 7;
w- (0.0c4) 1 b //
7 e

7+ ﬁ = 50 econp s y Y'f = Z,(oe/

k= [o.004; I ko M
50 - 2.6¥

- /0,509/) {0,0.7,>[0,037Z

K= 2,78 X107 erjfsec = 9.1 xe0 "5C’m/55c

Ot  t= 2000 seconps , Y, = 147
€= (o) L O 224

Zoco /. 47
= /o.oo4>[0.£'€0’33)(0,4pz3)
= B.ZZ X {0 FrFrjwee = 2.5 XO" ;CM/‘”EC

O+ £= 13200 S€Cnd>S >/ = 0,5/
/ €
K = /OOO"/>( . >/ j}? 274

13,200 ]t 0.5/
k= (0.004)( 0.000075%)( 1.wg )
kK= 5.4 ¥10~7 pr/sec = 6§86 X/0 '5(’M/'£c

Huernge Ic = (4.1 x1p-5) #(2.5 v0°5) r (/.55 x/0°5)
= T 5

/L__)(/E'e/‘qug t = g/' 38 )//0 -5 UM/ cEC WOODWARD—CLYDE CONSULTANTS




(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 (ARTICLE IN VOL.3,NO.1 OF WRR
ENTITLED RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER)

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, NO.3 OF WRR ENTITLED A SLUG TEST
FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS WITH COMPLETELY OR
PARTIALLY PENETRATING WELLS)

PROJECT NO.: 91C7343 CLIENT: UTC
SITE LOCATION: KEOKUK FACILITY DATE OF SLUG TEST: 5-31-91

PROGRAM SLUGT, VERSION 7,FEB. 1988
THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:
' FIELD INVESTIGATOR: CHRIS FITZGERALD

WELL NO.: MW-9 (FALLING HEAD TEST)

f
i' INPUT DATA ARE:

INNER CASING DIAMETER = 2.00 INCHES
= LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 19.06 FEET
DIAMETER OF DRILLED HOLE = 8.00 INCHES
THICKNESS OF SATURATED AQUIFER ZONE = 19.06 FEET
ESTIMATED POROSITY OF GRAVEL PACK = 0.15
FALLING-HEAD INDEX = 1 ("1" IF FALLING,"0" IF RISING)

., NUMBER OF HEAD-TIME DATA POINTS = 92
. TIME HEAD
(SECONDS) (FEET)
' 10.00 2.710
; 12.00 2.670
14.00 2.670
15.00 2.670
16.00 2.670
: 17.00 2.670
18.00 2.660
19.00 2.660
- 20.00 2.660
I 25.00 2.650
‘ 30.00 2.640
35.00 2.630
. 40.00 2.610
45.00 2.610
, 50.00 2.600
55.00 2.590
60.00 2.570
65.00 2.580
' 70.00 2.560
75.00 2.550
80.00 2.540
i 85.00 2.530
» 90.00 2.520
’ 95.00 2.510
100.00 2.510
105.00 2.490
110.00 2.480
l 115.00 2.470
120.00 2.460
150.00 2.400
180.00 2.340
210.00 2.300
l 240.00 2.250
270.00 2.200




<=
-l aGE EE aE aa

-
4

-', -‘. -N

TIME
(SECONDS)

300.00

330.00

360.00

390.00

420.00

450.00

480.00

510.00

540.00

570.00

600.00

720.00

840.00

960.00
1080.00
1200.00
1320.00
1440.00
1560.00
1680.00
1800.00
1920.00
2040.00
2160.00
2280.00
2400.00
2520.00
2640.00
2760.00
2880.00
3000.00
3120.00
3240.00
3360.00
3480.00
3600.00
3720.00
3840.00
3960.00
4080.00
4200.00
4320.00
4440.00
4560.00
4680.00
4800.00
4920.00
5040.00
5160.00
5280.00
5400.00
5520.00
5640.00
5760.00
5880.00
6000.00
6600.00
7200.00

HEAD
(FEET)

2.160
2.120
2.080
2.060
2.010
1.980
1.940
1.900
1.860
1.830
1.800
1.660
1.550
1.440
1.330
1.250
1.170
1.080
1.020
0.950
0.880
0.830
0.770
0.730
0.680
0.640
0.600
0.560
0.540
0.500
0.470
0.460
0.430
0.400
0.370
0.360
0.350
0.330
0.310
0.280
0.280 °
0.270
0.250
0.240
0.240
0.220
0.210
0.210
0.190
0.190
0.190
0.170
0.160
0.150
0.150
0.150
0.140
0.130
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]

ALPHA

.000E-01
.000E-02
.000E-03
.000E-04
.000E-05
.000€-06
.000E-07
.000E-08
.000E-09

.000€e-10

NOTE: TRANSMISSIVITY UNITS ARE IN FT**2/SECOND

STORATIVITY

1.000€E-01
1.000€-02
1.000€E-03
1.000€-04
1.000€-05
1.000€E-06
1.000€E-07
1.000€E-08
1.000E-09

1.000€-10

HO CALCULATED BASED ON FIRST

COMPUTED VALUE FOR HO (FEET)

13 DATA POINTS

2.7111

METHOD OF COOPER,.BREDEHOEFT AND PAPADOPULOS

COMPUTED VALUE OF HO =

MEAN
TRANSMIS-
SIVITY
2.966E-06
5.232e-06
8.092E-06
1.101E-05
1.372E-05
1.636€-05
1.914€E-05
2.205e-05
2.504E-05

2.794E-05

COMPUTED RESULTS:

MEAN
PERMEA-
BILITY

2.966E-07

5.232e-07
8.092e-07
1.101E-06
1.372E-06
1.636E-06
1.914E-06
2.205€e-06
2.504E-06

2.794E-06

2.71 [FEET

MINIMUM
TRANS.

1.193e-08
3.431E-08
8.814E-08
1.864E-07
3.171€e-07
4.675E-07
6.270E-07

7.802E-07 °

9.643E-07
1.137E-06

AND PERMEABILITY UNITS ARE IN FT/SECOND

MAXIMUM
TRANS.

7.227E-06
9.158E-06
1.106€-05
1.281E-05
1.750E-05
2.315€-05
2.868E-05
3.412E-05
3.950E-05
4.491E-05

RATIO OF
“T" RANGE
TBAR
2.432339
1.743783
1.355507
1.146171
1.252603
1.386760
1.465980
1.511879
1.538990
1.566460

T0

ROOT MEAN
SQUARE OF
TIME
DEVIATIONS
3003.12
1593.74
754.08
332.08
452.19
568.28
558.85
501.03
459.11

486.88

DIFFERENCE
IN RMS

0.00
1409.38
839.66
422.00
-120.11
-116.09
943
57.82
41.92
-27.77
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MANUAL CURVE MATCH RESULTS:

MATCH POINT AT Tt/rc**2 = 1.0, TIME = 0.0010
TRANSMISSIVITY = 7.2827E-06 FEET**2/SECOND
STORATIVITY = 1.0000€E-03

METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = 9.50E-07 FT/SECOND = 2.90E-05 CM/SECOND

TRANSMISSIVITY = 1.81E-05 FT**2/SECOND

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 1.33E-06 FT/SECOND = 4.05E-05 CM/SECOND

TRANSMISSIVITY = 2.54E-05 FT**2/SECOND



THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:

' PROGRAM SLUGT, VERSION 7,FEB. 1988

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 (ARTICLE IN ) VOL.3,NO.1 OF
ENTITLED RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER)
(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, NO.3 OF WRR ENTITLED A SLUG
TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY
~DENETRATING WELLS)
H PROJECT NO.: 91C7343 CLIENT: UTIC
SITE LOCATION: KEOKUK FACILITY DATE OF SLUG TEST: 5-31-91

' FIELD INVESTIGATOR: CHRIS FITZGERALD
i A

WELL NO.: MW-9 (RISING HEAD TEST)
INPUT DATA ARE:

“NNER CASING DIAMETER = 2.00 INCHES
_LENGTH OF SCREEN OR INTAKE PCRTION = 10.00 FEET

i SCREEN OR OPEN-HOLE DIAMETER = 2.00 INCHES

}E-g‘;:; FROM STATIC LEVEL TO BOTTOM OF SCREEN = 19.56 FEET
AMETER OF DRILLED HOLE = 8.00 INCHES

THICKNESS OF SATURATED AQUIFER ZONE = 19.56 FEET

i:IMATED POROSITY OF GRAVEL PACK = 0.15

; LING-HEAD INDEX = 0 ("1" IF FALLING,"0" IF RISING)

NUMBER OF HEAD-TIME DATA POINTS = 95

fll
§
g TIME HEAD

(SECONDS) (FEET)

6.00 2.840

¢ 7.00 2.790
8.00 2.720

, 9.00 2.700
' 10.00 2.710
l 11.00 2.710
b 12.00 2.700
13.00 2.690

P 14.00 2.680
! 15.00 2.680
g 16.00 2.680
17.00 2.670

_ 18.00 2.670

19.00 2.670

20.00 2.660

25.00 2.650

30.00 2.630

35.00 2.620

40.00 2.610

45.00 2.600

50.00 2.590

. 55.00 2.580
I 60.00 2.570
a 65.00 2.560
76.00 2.550

75.00 2.540

80.00 2.530

85.00 2.520

90.00 2.510

95.00 2.500

TIME HEAD
(SECONDS) (FEET)

o



100.00
105.00
110.00
115.00
120.00
150.00
180.00
210.00
240.00
270.00
300.00
330.00
360.00
390.00
420.00
450.00
480.00
510.00
540.00
570.00
600.00
720.00
840.00
960.00
1080.00
1200.00
1320.00
1440.00
1560.00
1680.00
1800.00
1920.00
2040.00
2160.00
2280.00
2400.00
2520.00
2640.00
2760.00
2880.00
3000.00
3120.00
3240.00
3360.00
3480.00
3600.00
3720.00
3840.00
3960.00

. 4080.00

4200.00
4320.00
4440.00
4560.00
4680.00
4800.00
4920.00
5040.00
5160.00
5280.00
5400.00
5520.00
5640.00
5760.00
5880.00

OO0 0000000000000 O0DO0DO0DO0DO0DO0O0O0DO0DO0DO0DO0DO0O0O0CO0DO0DO0O0O KR I PR RFKMPBRRERERBNDNDNNDNNDNDNDNDNNODNDNDNDDNDNDND

.490
.480
.470
.470

460

.410
.360
.320
.270

220

.190
.150
.110
.070
.030
.990
.960
.920
.890
.860
.830
.700
.580
.480
.380
.300
.210
.140
.060
.000
.940
.880
.820
.780
.730
.680
.640
.610
.570
.530
.500
.470
.450
.430
.400
.380
.350
.340
.320
.300
.290
.270
.260
.250
.240
.220
.210
.200
.200
.190
.180
.170
.160
.150
.150
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ALPHA

.000E-01

.000E-02

.000E-03

.000E-04

.000E-05

.000E-06

.000E-07

.000E-08

.000E-09

.000E-10

HO CALCULATED BASED ON FIRST 12

COMPUTED VALUE FOR HO (FEET)

DATA POINTS

2.8488

METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS

COMPUTED VALUE OF HO =

COMPUTED RESULTS:

2.85 FEET

NOTE: TRANSMISSIVITY UNITS ARE IN FT**2/SECOND AND PERMEABILITY UNITS ARE IN FT/SECOND

STORATIVITY

1.000E-01

1.000E-02

1.000E-03

1.000E-04

1.000E-05

1.000E-06

1.000E-07

1.000E-08

1.000E-09

1.000E-10

MEAN

TRANSMIS-

SIVITY

3.446E-06

7.793E-06

1.380E-05

2.005E-05

2.601E-05

3.182E-05

3.770E-05

4.367E-05

4.969E-05

5.562E-05

MEAN

PERMEA-
BILITY
.446E-07
.793E-07
.380E-06
.005E-06
.601E-06
.182E-06
.770E-06
.367E-06
.969E-06

.562E-06

MINIMUM
TRANS.

1.541E-07
4.434E-07
1.139E-06
3.115E-06
5.455E-06
7.825E-06
1.005E-05
1.221E-05 "
1.446E-05

1.663E-05

MAXTMUM
TRANS.

7.541E-06
1.805E-05
4.292E-05
7.006E-05
9.671E-05
1.227E-04
1.485E-04
1.739E-04
1.991E-04

2.240E-04

RATIO OF

"T* RANGE TO

TBAR

2.143881

2.258957

3.026713

3.338753

3.508967

3.611196

3.673371

3.702271

3.715026

3.727824

ROOT MEAN

SQUARE OF
TIME

DEVIATIONS
2035.02
319.47
608.55
953.70
1214.15
1358.49
1403.33
1400.53
1386.52

1392.63

w

DIFFERENCE
IN RMS

0.00

1715.35

-289.08

-345.15

-260.45

-144.34

-44.83

2.80

14.00

-6.11
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MANUAL CURVE MATCH RESULTS:

MATCH POINT AT Tt/rc**2 = 1.0, TIME = 0.0003
TRANSMISSIVITY = 1.8392E-06 FEET**2/SECOND
STORATIVITY = 1.0000E-01

METHOD OF BOUWER AND RICE

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:

PERMEABILITY = 4.35E-06 FT/SECOND = 1.32E-04 CM/SECOND

TRANSMISSIVITY = 8.50E-05 FT**2/SECOND

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 6.08E-06 FT/SECOND = 1.85E-04 CM/SECOND

TRANSMISSIVITY = 1.19E-04 FT**2/SECOND




PROGRAM SLUGT, VERSION 7,FEB. 1988

]HIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES:

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 (ARTICLE IN VOL.3,NO.1 OF WRR ENTITLED RESPONSE OF A
FINITE DIAMETER WELL TO AN INSTANTANEOUS CHARGE OF WATER)
l (2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN VOL. 12, NO.3 OF WRR ENTITLED A SLUG TEST FOR DETERMINING HYDRAULIC
ONDUCTIVITY OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY PENETRATING WELLS)
# PROJECT NO.: 91C7343 CLIENT: UTC
' SITE LOCATION: KEOKUK FACILITY DATE OF SLUG TEST: 5-31-91

FIELD INVESTIGATOR: CHRIS FITZGERALD
l WELL NO.: MW-10R
INPUT DATA ARE:

NER CASING DIAMETER = 4.00 INCHES
NGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET
NNER SCREEN OR OPEN-HOLE DIAMETER = 4.00 INCHES
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 29.13 FEET
@IAMETER OF DRILLED HOLE = 9.00 INCHES
ICKNESS OF SATURATED AQUIFER ZONE = 29.13 FEET
TIMATED POROSITY OF GRAVEL PACK = 0.15
FALLING-HEAD INDEX = O (™" IF FALLING,"0" IF RISING)

-

NUMBER OF HEAD-TIME DATA POINTS = 108

m TIME HEAD
l (SECONDS) (FEET)
6.00 2.740

7.00 2.740

8.00 2.730

9.00 2.730

10.00 2.710

11.00 2.710

12.00 2.700

l 13.00 2.700
14.00 2.690

15.00 2.690

16.00 2.690

17.00 2.680

18.00 2.680

19.00 2.680

_20.00 2.680

25.00 2.670

30.00 2.660

35.00 2.660

40.00 2.650

45.00 2.640

50.00 2.640

55.00 2.630

60.00 2.630

65.00 2.620

70.00 2.610

Il 75.00 2.610
80.00 2.610

85.00 2.600

90.00 2.600

95.00 2.590

100.00 2.590

105.00 2.580

110.00 2.580

115.00 2.580

l 120.00 2.570
150.00 2.540
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180.00
210.00
240.00
270.00
300.00
330.00
360.00
390.00
420.00
450.00
480.00
510.00
540.00
570.00
600.00
720.00
840.00
960.00
1080.00
1200.00
1320.00
1440.00
1560.00
1680.00
1800.00
1920.00
2040.00
2160.00
2280.00
2400.00
2520.00
2640.00
2760.00
2880.00
3000.00
3120.00
3240.00
3360.00
3480.00
3600.00
3720.00
3840.00
3960.00
4080.00
4200.00
4320.00
4440.00
4560.00
4680.00
.4800.00
4920.00
5040.00
5160.00
5280.00
5400.00
5520.00
5640.00
5760.00
5880.00
6000.00
6600.00
7200.00
7800.00
8400.00
9000.00
9600.00
10200.00
10800.00
11400.00
12000.00
12600.00
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ALPHA

1.000€E-01
1.000€-02
1.000E-03
1.000€-04
1.000€-05
1.000E-06
1.000€-07
1.000E-08
1.000€-09

1.000E-10

NOTE: TRANSMISSIVITY UNITS ARE IN FT**2/SECOND

STORATIVITY

1.000€E-01
1.000€-02
1.000€-03
1.000E-04
1.000E-05
1.000€-06
1.000€-07
1.000E-08
1.000E-09

1.000E-10

13200.00

HO CALCULATED BASED ON FIRST

0.510

18 DATA POINTS

COMPUTED VALUE FOR HO (FEET)

2.7434

METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS

COMPUTED VALUE OF HO =

MEAN
TRANSMIS-
SIVITY
2.537E-06
6.935E-06
1.389E-05
2.169E-05
2.947€E-05
3.711E-05
4 .463E-05
5.205€-05
5.942E-05

6.670E-05

COMPUTED RESULTS:

MEAN
PERMEA-
BILITY

2.537E-07
6.935E-07
1.389€E-06
2.169€-06
2.947E-06
3.711€E-06
4 .463E-06
5.205€E-06
5.942E-06
6.670E-06

2.74 FEET

MINIMUM
TRANS.

2.151E-07
6.188E-07
1.589€E-06
3.362E-06
6.315E-06

9.618E-06

1.278E-05
1.592E-05
1.902E-05
2.169€-05

MAXIMUM
TRANS.

4.015€-06
1.026€-05
3.063€-05
5.547€-05
8.037€-05
1.050€-04
1.294-04
1.535€-04
1.772€-04
2.009E-04

RATIO OF
uT" RANGE TO
TBAR
1.497659
1.390598
2.091461
2.402349
2.512588
2.569386
2.612715
2.642191
2.662777
2.687405

AND PERMEABILITY UNITS ARE IN FT/SECOND

ROOT MEAN
SQUARE OF
TIME
DEVIATIONS
2053.27
264.11
1376.74
1854.31
2083.02
2211.53
2293.73
2350.03
2393.14

2443.65

DIFFERENCE
IN RMS

0.00
1789.16
-1112.63
-477.57
-228.71
-128.51
-82.20
-56.31
-43.10
-50.52
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MANUAL CURVE MATCH RESULTS:

MATCH POINT AT Tt/rc**2 = 1.0, TIME = 0.0003
TRANSMISSIVITY = 7.3569E-06 FEET**2/SECOND
STORATIVITY = 1.0000€-02
METHOD OF BOUWER AND RICE
COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE:
PERMEABILITY = 4.66E-06 FT/SECOND = 1.42E-04 CM/SECOND

TRANSMISSIVITY = 1.36E-04 FT**2/SECOND

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN:

PERMEABILITY = 5.75E-06 FT/SECOND = 1.75E-04 CM/SECOND

TRANSMISSIVITY = 1.67E-04 FT**2/SECOND
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APPENDIX G
ENSECO ANALYTICAL REPORTS
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Rocky Mountain
Analytical Laboratory

"Enseco

A CORNING Company

June 6, 1991

Mr. David Dods
Woodward-Clyde Consultants
5055 Antioch Road

Overland Park, KS 66203
Dear Mr. Dods:

Enclosed is the report for two samples received at Enseco-Rocky Mountain
Analytical Laboratory on May 23, 1991.

Included with the report is a quality control summary.

Please call if you have any questions.

Sincerely, : Reviewed by:
A 244:7 ' ﬁm“ é//%m‘( /;Qz
ulie Esgey Sue Dalla
Program Administrator Manager
Program Administration
JE/SD/heg
Enclosures

RMAL #015095

Enseco Incorporated

4955 Yarrow Street

Arvada, Colorado 80002
303/421-6611 Fax: 303/431-7171
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Reviewed by:

ANALYTICAL RESULTS
FOR
WOODWARD-CLYDE CONSULTANTS -
ENSECO-RMAL NO. 015095

JUNE 6, 1991

/ - Pty

Rocky Mountain
Analytical Laboratory

" Fnseco

Juliﬁ/gxéey
Jm/ Ww@m

SuelDalla

Enseco Incorporated

4955 Yarrow Street
Arvada, Colorado 80002
303/421-6611  Fax: 303/431-7171
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= Enseco

A Comning Company

Introduction

This report presents the analytical results as well as supporting
information to aid in the evaluation and interpretation of the data and is
arranged in the following order:

Sample Description Information
Analytical Test Requests
Analytical Results

Quality Control Report

O O o o

"J" values have been reported for the volatiles, semivolatiles and metals
analyses. A "J" value indicates an estimated value. For Methods 8240 and
8270 a "J" value is where the mass spectra data indicate the presence of a
compound which meets identification criteria; however, the result is less than
the reporting limit but greater than the instrument detection limit (IDL).

A11 analyses at Enseco are performed so that the maximum concentration of
sample consistent with the method is analyzed. Dilutions are at times
required to avoid saturation of the detector, to achieve linearity for a
specific target compound or to reduce matrix interferences. In this event,
reporting limits are adjusted proportionately. Surrogate compounds may not be
measurable in samples which have been diluted.

Sample 015095-0002 by Method 8240 was prepared as a medium level soil
based on the screening data. No further dilutions were required for the final

analysis. The reporting limits for sample 015095-0002 are nominal for medium
level soils.

Sample Description Information

The Sample Description Information lists all of the samples received in
this project together with the internal laboratory identification number
assigned for each sample. Each project received at Enseco - RMAL is assigned
a unique six digit number. Samples within the project are numbered
sequentially. The laboratory identification number is a combination of the
six digit project code and the sample sequence number.
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A Comning Company

Also given in the Sample Description Information is the Sample Type
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory.

Analytical Test Requests

The Analytical Test Requests lists the analyses that were performed on
each sample. The Custom Test column indicates where tests have been modified
to conform to the specific requirements of this project.
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SAMPLE DESCRI?TION INFORMATION
or
Woodward-Clyde Consultants

Sampled Received
Lab ID Client ID Matrix Date Time Date
015095-0001-SA Mw-11 230-32’) SOIL 20 MAY 91 23 MAY 91
015095-0002-SA MW-10 (5-7') SOIL 21 MAY 91 23 MAY 91
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ANALYTICAL TEST REQUESTS

for
Woodward-Clyde Consultants

Lab ID: Group Custom
015095 Code Analysis Description Test?

0001 - 0002 A Volatile Organics
Target Compound List (TCL)
GC Screen For Low Level Soils
Volatile Organics
Target Compound List %TCL)
VOA Screen for Medium Level Soils

Z<<=Z<=<
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Analytical Results

The analytical results for this project are presented in the following
data tables. Each data table includes sample identification information, and
when available and appropriate, dates sampled, received, authorized, prepared
and analyzed. The authorization data is the date when the project was defined
by the client such that laboratory work could begin.

Data sheets contain a listing of the parameters measured in each test, the
analytical results and the Enseco reporting limit. Reporting limits are
adjusted to reflect dilution of the sample, when appropriate. Solid and waste
samples are reported on an "as received" basis, i.e. no correction is made for
moisture content.

Enseco-RMAL is no longer routinely blank-correcting analytical data.
Uncorrected analytical results are reported, along with associated blank
results, for all organic and metals analyses. Analytical results and blank
results are reported for conventional inorganic parameters as specified in the
method. This policy is described in detail in the Enseco Incorporated Quality
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3,
May, 1989.

The results from the Standard Enseco QA/QC Program, which generates data
which are independent of matrix effects, is provided subsequently.
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-11 (30-32’)
Lab ID: 015095-0001-SA
Matrix: SOIL

Sampled: 20 MAY 91
Authorized: 23 MAY 91

Prepared: 24 MAY 91

Received: 23 MAY 91
Analyzed: 28 MAY 91

Wet wt. ReEorti
Parameter Result Units imit
Acetone 19 ug/kg 10
Benzene ND ug/kg B
Bromodichloromethane ND ug/kg 5.
Bromoform ND ug/kg 5.
Bromomethane ND ug/kg 10
2-Butanone %MEK) 3.3 ug/kg 10
Carbon disulfide ND ug/kg 5.
Carbon tetrachloride ND ug/kg 5.
Chlorobenzene ND ug/kg 5.
Chloroethane ND ug/kg 10
Chloroform ND ug/kg B
Chloromethane ND ug/kg 10
Dibromochloromethane ND ug/kg 5.
1,1-Dichloroethane ND ug/kg 5
1,2-Dichloroethane ND ug/kg 5
1,1-Dichloroethene ND ug/kg 5
1,2-Dichloroethene

total) ND ug/kg 5
1,2-Dichloropropane ND ug/kg 5
cis-1,3-Dichloropropene ND. ug/kg 5
trans-1,3-Dichloropropene ND ug/kg 5
Ethylbenzene ND ug/kg 5
2-Hexanone ‘ ND ug/kg 10
Methylene chloride . 2.5 ug/kg 5
4-Methyl-2-pentanone
(MIBK) ND ug/kg 10
Styrene ND ug/kg 5.
1,1,2,2-Tetrachloroethane ND ug/kg 5
Tetrachloroethene ND ug/kg 5
Toluene ND ug/kg 5
1,1,1-Trichloroethane ND ug/kg 5
1,1,2-Trichloroethane ) ND ug/kg 5
Trichloroethene : ND ug/kg B.
Vinyl acetate ND ug/kg 10
Vinyl chloride ND ug/kg 10
Xylenes (total) ND ug/kg 5.
Hexane ND ug/kg --
n-Butyl alcohol ND ug/kg --
Isobutanol ND ug/kg 200
(continued on following page)’

ND = Not detected
NA = Not applicable
Reported By: Cesar Rojas Approved By: Mark Dymerski

O O0OO0O0O0O0 O00O0O O oOoOoo
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-11 (30-32’)

Lab ID: 015095-0001-SA

Matrix: SOIL Sampled: 20 MAY 91
Authorized: 23 MAY 91 Prepared: 24 MAY 91
Surrogate Recovery
Toluene-d8 103 %
4-Bromofluorobenzene 96 %
1,2-Dichloroethane-dé4 91 %

- /
=

Received: 23 MAY 91
Analyzed: 28 MAY 91

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Cesar Rojas Approved By:

Mark Dymerski

Enseco

A Corning Company



Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-10 (5-7'

Lab ID: 015095-0002-SA
Matrix: SOIL Sampled: 21 MAY 91 Received: 23 MAY 91
Authorized: 23 MAY 91 Prepared: 24 MAY 91 Analyzed: 30 MAY 91
Wet wt. ReEorting

Parameter Result Units imit
Acetone ND ug/kg 1000
Benzene : ND ug/kg 500
Bromodichloromethane ND ug/kg 500
Bromeform ND ug/kg 500
Bromomethane ND ug/kg 1000
2-Butanone {MEK) ND ug/kg 1000
Carbon disulfide ND ug/kg 500
Carbon tetrachloride ND ug/kg 500
Chlorobenzene ND ug/kg 500
Chloroethane ND ug/kg 1000
Chloroform ND ug/kg 500
Chloromethane ND ug/kg 1000
Dibromochloromethane ND ug/kg 500
1,1-Dichloroethane ND ug/kg 500
1,2-Dichloroethane : ND ug/kg 500
1,1-Dichloroethene ND ug/kg 500
1,2-Dichloroethene

total) ND ug/kg 500
1,2-Dichloropropane ND ug/kg 500
cis-1,3-Dichloropropene ND ug/kg 500
trans-1,3-Dichloropropene ND ug/kg 500
Ethylbenzene : 1000 ug/kg 500
2-Hexanone ND ug/kg 1000
Methylene chloride 140 ug/kg 500 J
4-Methyl-2-pentanone :

(MIBK) ND ug/kg 1000
Styrene ND ug/kg 500
1,1,2,2-Tetrachloroethane ND ug/kg 500
Tetrachloroethene ND ug/kg 500
Toluene 6200 ug/kg 500
1,1,1-Trichloroethane ND ug/kg 500
1,1,2-Trichloroethane ND ug/kg 500
Trichloroethene ND ug/kg 500
Vinyl acetate ND . ug/kg 1000
Vinyl chloride ND ug/kg 1000
Xylenes (total) 2600 ug/kg 500
Hexane ND ug/kg --
n-Butyl alcohol ND ug/kg --
Isobutanol ND ug/kg 20000

(continued on following page)
ND = Not detected
NA = Not applicable
Reported By: Deneen Spence Approved By: Mark Dymerski

= Enseco

A Corning Company
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Surrogate
Toluene-d8

Woodward-Clyde
MW-10 (5-7’
015095-0002-SA
SOIL

23 MAY 91

4-Bromofluorobenzene
1,2-Dichloroethane-d4

Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Consultants

Sampled: 21 MAY 91
Prepared: 24 MAY 91

Recovery
97 %
98 %
102 %

Received: 23 MAY 91
Analyzed: 30 MAY 91

Note J : Result is detected below the reporting limit or is an
estimated concentration.

ND = Not detected
NA = Not applicable

Reported By:

Deneen Spence

Approved By:

Mark Dymerski

= Enseco

A Coming Company
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Quality Control Results

The Enseco laboratories operate under a vigorous QA/QC program designed to -
ensure the generation of scientifically valid, legally defensible data by
monitoring every aspect of laboratory operations. Routine QA/QC procedures
include the use of approved methodologies, independent verification of
analytical standards, use of duplicate Laboratory Control Samples to assess
the precision and accuracy of the methodology on a routine basis, and a
rigorous system of data review.

In addition, the Enseco laboratories maintain a comprehensive set of
certifications from both state and federal governmental agencies which require
frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical
Laboratory is certified by the EPA under the EPA/CLP program for both Organic
and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army
Corps of Engineers, and the states of Colorado, New'Jersey, New York, Utah,
and Florida, among others.

The standard laboratory QC package is designed to:

1) establish a strong, cost-effective QC program that ensures the
generation of scientifically valid, legally defensible data

2) assess the laboratory's performance of the analytical method
using control limits generated with a well-defined matrix

3) establish clear-cut guidelines for acceptability of analytical
data so that QC decisions can be made immediately at the bench,
and

4) provide a standard set of reportables which assures the client
of the quality of his data.
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The Enseco QC program is based upon monitoring the precision and accuracy
of an analytical method by analyzing a set of Duplicate Control Samples (DCS)
at frequent, well-defined intervals. Each DCS is a well-characterized matrix
which is spiked with target compounds at 5-100 times the reporting limit,
depending upon the methodology being monitored. The purpose of the DCS is not
to duplicate the sample matrix, but rather to provide an interference-free,
homogeneous matrix from which to gather data to establish control limits.
These limits are used to determine whether data generated by the laboratory on
any given day is in control.

Control limits for accuracy (percent recovery) are based on the average,
historical percent recovery +/- 3 standard deviation units. Control limits
for precision (relative percent difference) range from 0 (identical duplicate
DCS results) to the average, historical relative percent difference + 3
standard deviation units. These control limits are fairly narrow based on the
consistency of the matrix being monitored and are updated on a quarterly
basis.

For each batch of samples analyzed, an additional control measure is taken
in the form of a Single Control Sample (SCS). The SCS consists of a control
matrix that is spiked with either représentative target compounds or surrogate
compounds appropriate to the method being used. An SCS is prepared for each
sample lot for which the DCS pair are not analyzed.

Accuracy for DCS and SCS is measured by Percent Recovery.

Measured Concentration
% Recovery = X 100
Actual Concentration

Precision for DCS is measured by Relative Percent Difference (RPD).

| Measured Concentration DCS1 - Measured Concentration DCS2 |
RPD = X 100
(Measured Concentration DCS1 + Measured Concentration DCS2)/2
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A1l samples analyzed concurrently by the same test are assigned the same
QC Tot number. Projects which contain numerous samples, analyzed over several
days, may have multiple QC lot numbers associated with each test. The QC
information which follows includes a listing of the QC lot numbers associated
with each of the samples reported, DCS and SCS (where applicable) recoveries
from the QC Tots associated with the samples, and control limits for these
lots. The QC data is reported by test code, in the order that the tests are
reported in the analytical results section of this report.




QC LOT ASSIGNMENT REPORT
Volatile Organics by GC/MS

Laboratory
Sample Number

015095-0001-SA
015095-0002-SA

QC Matrix

SOIL
SOIL

QC Category

8240-SL
8240-S

QC Lot Numbér
(DCS)

15 MAY 91-L
13 MAY 91-A

= Fnseco

A Corming Company

QC Run Number
(SCS/BLANK)

28 MAY 91-L
28 MAY 91-A
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DUPLICATE CONTROL SAMPLE REPORT
Volatile Organics by GC/MS

Concentration Accuracy Precision

Analyte Spiked Measured Avera e(%% éRPD
DCS1 DCS2 AVG DCS 1m1 s DCS Limit

Category: 8240-SL
Matrix: SOIL
QC Lot: 15 MAY 91-L
Concentration Units: ug/Kg
1,1-Dichloroethene 50 47.2 42.9 45.0 90 59-172 9.5 22
Trichloroethene 50 46.4 41.4 43.9 88 62-137 11 24
Benzene 50 49.9 46.6 48.2 97 66-142 6.8 21
Toluene 50 48.0 45.9 47.0 94 59-139 4.5 21
Chlorobenzene 50 48.8 48.1 48.4 97 60-133 1.4 21

Category: 8240-S

Matrix: SOIL

QC Lot: 13 MAY 91-A
Concentration Units: ug/kg

1,1-Dichloroethene 5000 4500 4120 4310 86 59-172

8.8 22
Trichloroethene 5000 5340 5170 5260 105 62-137 3.2 24
Benzene ' 5000 5750 5750 5750 115 66-142 0.0 21
Toluene 5000 6030 5900 5960 119 59-139 2.2 21
Chlorobenzene 5000 5870 5810 5840 117 60-133 1.0 21

Calculations are performed before rounding to avoid round-off errors in calculated results.
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SINGLE CONTROL SAMPLE REPORT
Volatile Organics by GC/MS

i
i
1

Concentration Accuracy (%)
Analyte Spiked Measured SCS Limits

Category: 8240-SL

Matrix: SOIL

QC Lot: 15 MAY 91-L QC Run: 28 MAY 91-L
Concentration Units: ug/Kg

o ey .

1,2-Dichloroethane-d4 50.0 46.4 93 70-121
, 4-Bromofluorobenzene 50.0 51.1 102 74-121
I Toluene-d8 50.0 51.1 102 81-117
Category: 8240-S
[. Matrix: SOIL
| QC Lot: 13 MAY 91-A QC Run: 28 MAY 91-A
| Concentration Units: ug/kg
1,2-Dichloroethane-dé4 5000 5370 107 70-121
4-Bromofluorobenzene 5000 5450 109 74-121
Toluene-d8 5000 5380 108 81-117

¥ o 3 = itk i p » = [re—

Calculations are performed before rounding to avoid round-off errors in calculated results.
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METHOD BLANK REPORT
Volatile Organics by GC/MS

Analyte

Test: 8240CPL-TCL-S
Matrix: SOIL

QC Lot: 15 MAY 91-L QC Run:

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone %MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
étota]
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pentanone
(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
Hexane
n-Butyl alcohol
Isobutanol

Result

28 MAY 91-L

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

ug/kg
ug/kg

- ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

. ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ReE
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METHOD BLANK REPORT

Volatile Organics by GC/MS (cont.)

Analyte

Test: 8240CPM-TCL-S
Matrix: SOIL

QC Lot: 13 MAY 91-A QC Run:

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone {MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
gtotal
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene chloride
4-Meth{1-2-pentanone
(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
Hexane
n-Butyl alcohol
Isobutanol

Result

28 MAY 91-A

390
ND
ND
ND
ND
ND
ND
ND
ND

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Reporting
Eimit

1000
500
500
500

1000

1000
500
500
500

1000
500

1000
500
500
500
500

500
500
500
500
500
1000
500

1000
500
500
500
500
500
500
500

1000

1000
500

20000

= Enseco

A Corning Company
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* . Rocky Mountain
Analytical Laboratory

Fnseco

A CORNING Company

June 7, 1991

Mr. David Dods
Woodward-Clyde Consultants
5055 Antioch Road

Overland Park, KS 66203
Dear Mr. Dods:

Enclosed is the report for two samples received at Enseco-Rocky Mountain
Analytical Laboratory on May 24, 1991. '

Included with the report is a quality control summary.

Please call if you have any questions.

Sincerely, : Reviewed by:

' 9

. V/ /
Vi Lot Lintth.
Julie Ess . Sue Dalla
- Program Administrator Manager
Program Administration

JE/SD/dmh
Enclosures

RMAL #015127

Enseco Incorporated
4955 Yarrow Street

* Arvada, Colorado 80002 ~
303/421-6611 Fax: 303/431-7171
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Reviewed by:

ANALYTICAL RESULTS
FOR
WOODWARD-CLYDE CONSULTANTS
ENSECO-RMAL NO. 015127

JUNE 7, 1991

P

Rocky Mountain
Analytical Laboratory

"Enseco

ie Essey
Z Aol

/ Sue Dalla

Enseco Incorporated
4955 Yarrow Street
5 Arvada, Colorado 80002
: 303/421-6611  Fax: 303/431-7171
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Introduction

This report presents the analytical results as well as supporting
information to aid in the evaluation and interpretation of the data and is
arranged in the following order:

Sample Description Information
Analytical Test Requests
Analytical Results

Quality Control Report

O O O o

"J" values have been reported for the volatiles, semivolatiles, and metals
analyses. A "J" value indicates an estimated value. For Methods 8240 and
8270 a "J" value is where the mass spectra data indicate the presence of a
compound which meets identification criteria; however, the result is less than
the reporting 1imit but greater than the instrument detection limit (IDL).

A1l analyses at Enseco are performed so that the maximum concentration of
sample consistent with the method is analyzed. Dilutions are at times
required to avoid saturation of the detector, to achieve linearity for a
specific target compound, or to reduce matrix interferences. In this event,

reporting limits are adjusted proportionately. Surrogate compounds may not be
measurable in samples which have been diluted.

Samples 015127-0001 and -0002 by Method 8240 were prepared as medium level
soils based on the screening data. Both samples were further diluted due to
elevated concentrations of target compounds. The surrogates for sample

015127-0001 were not. recovered and are, therefore, reported as ND (not
detected).

Sample Description Information

The Sample Description Information lists all of the samples received in
this project together with the internal laboratory identification number
assigned for each sample. Each project received at Enseco - RMAL is assigned
a unique six digit number. Samples within the project are numbered
sequentially. The laboratory identification number is a combination of the
six digit project code and the sample sequence number.

B g

* Fnseco
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Also given in the Sample Description Information is the Sample Type
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory.

Analytical Test Requests

The Analytical Test Requests lists the analyses that were performed on
each sample. The Custom Test column indicates where tests have been modified
to conform to the specific requirements of this project.
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SAMPLE DESCRI?TION INFORMATION

or
Woodward-Clyde Consultants

Sampled Received
Lab ID Client ID Matrix Date Time Date
015127-0001-SA WCS-3 (1.5-3.5 feet) SOIL 22 MAY 91 24 MAY 91
015127-0002-SA WCS-4 (8-10 feet) SOIL 22 MAY 91 24 MAY 91
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Lab ID: Group
015127 Code

ANALYTICAL TEST REQUESTS

for
Woodward-Clyde Consultants

Analysis Description

"~ Enséco

A Corming Company

Custom
Test?

0001 - 0002 A

Volatile Organics

Target Compound List (TCL)
GC Screen For Low Level Soils
Volatile Organics

Target Compound List {TCL)
VOA Screen for Medium Level Soils

Z<<2Z <<
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Analytical Results

The analytical results for this project are presented in the following
data tables. Each data table includes sample identification information, and
when available and appropriate, dates sampled, received, authorized, prepared
and analyzed. The authorization data is the date when the project was defined
by the client such that laboratory work could begin.

Data sheets contain a listing of the parameters measured in each test, the
analytical results and the Enseco reporting limit. Reporting limits are
adjusted to reflect dilution of the sample, when appropriate. Solid and waste
samples are reported on an "as received" basis, i.e. no correction is made for
moisture content.

Enseco-RMAL is no longer routinely blank-correcting analytical data.
Uncorrected analytical results are reported, along with associated blank
results, for all organic and metals analyses. Analytical results and blank
results are reported for conventional inorganic parameters as specified in the
method. This policy is described in detail in the Enseco Incorporated Quality
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3,
May, 1989. )

The results from the Standard Enseco QA/QC Program, which generates data
which are independent of matrix effects, is provided subsequently.




Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: WCS-3 (1.5-3.5 feet)

Lab ID: 015127-0001-SA
Matrix: SOIL Sampled: 22 MAY 91 Received: 24 MAY 91
Authorized: 24 MAY 91 Prepared: 29 MAY 91 Analyzed: 01 JUN 91
Wet wt. Reporting
Parameter Result Units Limit
Acetone ND ug/kg 200000
Benzene ND ug/kg 100000
Bromodichloromethane ND ug/kg 100000
Bromoform ND ug/kg 100000
Bromomethane ND ug/kg 200000
2-Butanone {MEK) ND ug/kg 200000
Carbon disulfide : ND ug/kg 100000
Carbon tetrachloride ND ug/kg 100000
Chlorobenzene ND ug/kg 100000
Chloroethane ND ug/kg 200000
Chloroform ND ug/kg 100000
Chloromethane ND ug/kg 200000
Dibromochloromethane ND ug/kg 100000
1,1-Dichloroethane ND ug/kg 100000
1,2-Dichloroethane ND ug/kg 100000
1,1-Dichloroethene ND ug/kg 100000
1,2-Dichloroethene

6tota1) ND ug/kg 100000
1,2-Dichloropropane ND ug/kg 100000
cis-1,3-Dichloropropene ND ug/kg 100000
trans-1,3-Dichloropropene ND ug/kg 100000
Ethylbenzene ND ug/kg 100000
2-Hexanone ' ND ug/kg 200000
Methylene chloride 22000 ug/kg 100000 J
4-Methyl-2-pentanone _

(MIBK) ND ug/kg 200000
Styrene ND ug/kg 100000
1,1,2,2-Tetrachloroethane ND ug/kg 100000
Tetrachloroethene ND ug/kg 100000
Toluene 2200000 ug/kg 100000
1,1,1-Trichloroethane ND ug/kg 100000
1,1,2-Trichloroethane . ND ug/kg 100000
Trichloroethene ’ ND ug/kg 100000
Vinyl acetate ND ug/kg 200000
Vinyl chloride ND ug/kg 200000
Xylenes (total) ND ug/kg 100000
Hexane ND ug/kg --
n-Butyl alcohol ND ug/kg --
Isobutanol ND ug/kg 4000000

continued on following page)
ND = Not detected (
NA = Not applicable
Reported By: Cherie Windholz Approved By: Mark Dymerski

~ Enseco

A Corming Company
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Target Comﬁound List (TCL)

Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: WCS-3 (1.5-3.5 feet)

Lab ID: 015127-0001-SA

Matrix: SOIL Sampled: 22 MAY 91 Received: 24 MAY 91
Authorized: 24 MAY 91 Prepared: 29 MAY 91 Analyzed: 01 JUN 91
Surrogate Recovery

Toluene-d8 ND %

4-Bromofluorobenzene ND %

1,2-Dichloroethane-d4 ND %

Note J : Result is detected below the reporting 1imit or is an
estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Cherie Windholz Approved By: Mark Dymerski
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: woodward-Clyde Consultants
Client ID: WCS-4 (8-10 feet)

Lab ID: 015127-0002-SA

Matrix: SOIL Sampled: 22 MAY 91 Received: 24 MAY 91
Authorized: 24 MAY 91 Prepared: 29 MAY 91 Analyzed: 02 JUN 91

Wet wt. Reporting

Parameter Result Units Limit
Acetone 2400 ug/kg 2000

Benzene ND ug/kg 1000
Bromodichloromethane ND ug/kg 1000
Bromoform ND ug/kg 1000
Bromomethane ND ug/kg 2000
2-Butanone %MEK) ND ug/kg 2000

Carbon disulfide ND ug/kg 1000

Carbon tetrachloride ND ug/kg 1000
Chlorobenzene ND ug/kg 1000
Chloroethane ND ug/kg 2000
Chloroform ND ug/kg 1000
Chloromethane ND ug/kg 2000
Dibromochloromethane ND ug/kg 1000
1,1-Dichloroethane ND ug/kg 1000
1,2-Dichloroethane ’ ND ug/kg 1000
1,1-Dichloroethene ND ug/kg 1000
1,2-Dichloroethene

total) ND ug/kg 1000

-1,2-Dichloropropane ND. ug/kg 1000
cis-1,3-Dichloropropene ND ug/kg 1000
trans-1,3-Dichloropropene ND ug/kg 1000
Ethylbenzene ND ug/kg 1000
2-Hexanone ~ND ug/kg 2000
Methylene chloride 460 ug/kg 1000 J
4-Methyl-2-pentanone ‘

(MIBK) ND ug/kg 2000
Styrene ND ug/kg 1000
1,1,2,2-Tetrachloroethane ND ug/kg 1000
Tetrachloroethene ND ug/kg 1000
Toluene 9500 ug/kg 1000
1,1,1-Trichloroethane ND ug/kg 1000
1,1,2-Trichloroethane . ND ug/kg 1000
Trichloroethene ND ug/kg 1000
Vinyl acetate ND ug/kg 2000
Vinyl chloride ND ug/kg 2000
Xylenes (total) ND ug/kg 1000
Hexane ND ug/kg o --
n-Butyl alcohol ND ug/kg --
Isobutanol ND ug/kg 40000

(continued on following page)
ND = Not detected
NA = Not applicable
Reported By: Cesar Rojas Approved By: Mark Dymerski

Enseco

A Corming Company
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Client Name:

Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Woodward-Clyde Consultants

Client ID: WCS-4 (8-10 feet)

Lab ID: 015127-0002-SA

Matrix: SOIL Sampled: 22 MAY 91
Authorized: 24 MAY 91 Prepared: 29 MAY 91
Surrogate Recovery
Toluene-d8 106 %
4-Bromofluorobenzene 102 %
1,2-Dichloroethane-d4 104 %

Received: 24 MAY 91
Analyzed: 02 JUN 91

Note J : Result is detected below the reporting limit or is an
estimated concentration.

ND = Not detected
NA = Not applicable

Reported By:

Cesar Rojas Approved By:

Mark Dymerski

" Enseco

A Corning Company
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Quality Control Results

The Enseco laboratories operate under a vigorous QA/QC program designed to '
ensure the generation of scientifically valid, legally defensible data by
monitoring every aspect of laboratory operations. Routine QA/QC procedures
include the use of approved methodologies, independent verification of
analytical standards, use of duplicate Laboratory Control Samples to assess
the precision and accuracy of the methodology on a routine basis, and a
rigorous system of data review. |

In addition, the Enseco laboratories maintain a comprehensive set of
certifications from both state and federal governmental agencies which require
frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical
Laboratory is certified by the EPA under the EPA/CLP program for both Organic
and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army
Corps of Engineers, and the states of Colorado, New Jersey, New York, Utah,
and Florida, among others.

The standard laboratory QC package is designed to:

1) establish a strong, cost-effective QC program that ensures the
generation of scientifically valid, legally defensible data

2) assess the laboratory's performance of the analytical method
using control limits generated with a well-defined matrix

3) establish clear-cut guidelines for acceptability of analytical
data so that QC decisions can be made immediately at the bench,
and

4) provide a standard set of reportables which assures the client
of the quality of his data.
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The Enseco QC program is based upon monitoring the precision and accuracy
of an analytical method by analyzing a set of Duplicate Control Samples (DCS)
at frequent, well-defined intervals. Each DCS is a well-characterized matrix
which is spiked with target compounds at 5-100 times the reporting limit,
depending upon the methodology being monitored. The purpose of the DCS is not
to duplicate the sample matrix, but rather to provide an interference-free,
homogeneous matrix from which to gather data to establish control limits.
These 1imits are used to determine whether data generated by the laboratory on
any given day is in control. '

Control limits for accuracy (percent recovery) are based on the average,
historical percent recovery +/- 3 standard deviation units. Control limits
for precision (relative percent difference) range from 0 (identical duplicate
DCS results) to the average, historical relative percent difference + 3
standard deviation units. These control limits are fairly narrow based on the
consistency of the matrix being monitored and are updated on a quarterly
basis.

For each batch of samples analyzed, an additional control measure is taken
in the form of a Single Control Sample (SCS). The SCS consists of a control
matrix that is spiked with either représentative target compounds or surrogate
compounds appropriate to the method being used. An SCS is prepared for each
sample lot for which the DCS pair are not analyzed.

Accuracy for DCS and SCS is measured by Percent Recovery.

Measured Concentration
% Recovery = X 100
Actual Concentration

Precision for DCS is measured by Relative Percent Difference (RPD).

| Measured Concentration DCS1 - Measured Concentration DCS2 |
RPD = X 100
(Measured Concentration DCS1 + Measured Concentration DCS2)/2

“ Fnseco

A Corming Company
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A1l samples analyzed concurrently by the same test are assigned the same
QC lot number. Projects which contain numerous samples, analyzed over several
days, may have multiple QC lot numbers associated with each test. The QC
information which follows includes a listing of the QC lot numbers associated
with each of the samples reported, DCS and SCS (where applicable) recoveries
from the QC lots associated with the samples, and control limits for these
lots. The QC data is reported by test code, in the order that the tests are
reported in the analytical results section of this report.
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QC LOT ASSIGNMENT REPORT
Volatile Organics by GC/MS

Laboratory
Sample Number

015127-0001-SA
015127-0002-SA

QC Matrix

SOIL
SOIL

QC Category

8240-S
8240-S

QC Lot Number
(DCS)

13 MAY 91-A
29 MAY 91-A

"Enseco

A Corning Company

QC Run Number
(SCS/BLANK)

29 MAY 91-A
29 MAY 91-A
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DUPLICATE CONTROL SAMPLE REPORT
Volatile Organics by GC/MS

Analyte

Category: 8240-S

Matrix: SOIL

QC Lot: 13 MAY 91-A
Concentration Units: ug/kg

1,1-Dichloroethene
Trichloroethene
Benzene

Toluene
Chlorobenzene

Category: 8240-S

Matrix: SOIL

QC Lot: 29 MAY 91-A
Concentration Units: ug/kg

1,1-Dichloroethene
Trichloroethene
Benzene

Toluene
Chlorobenzene

Concentration
Spiked

DCS1
5000 4500
5000 5340
5000 5750
5000 6030
5000 5870
5000 3780
5000 4580
5000 4540
5000 4960
5000 4680

Measured

DCS2

4120
5170
5750
5900
5810

3460
4570
4790
5140
4920

AVG

4310
5260
5750
5960
5840

3620
4580
4660
5050
4800

Enseco
A Corning Company
Accuracy Precision
AveraEe(%% éRPD)
DCS imits DCS Limit
86 59-172 8.8 22
105 62-137 3.2 24
115 66-142 0.0 21
119 59-139 2.2 21
117 60-133 1.0 21
72 59-172 8.8 22
92 62-137 0.2 24
93 66-142 5.4 21
101 59-139 3.6 21
96 60-133 5.0 21

Calculations are performed before rounding to avoid round-off errors in calculated results.
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SINGLE CONTROL SAMPLE REPORT

Volatile Organics by GC/MS

Concentration Accuracy (%)
Analyte Spiked Measured SCS Limits

Category: 8240-S

Matrix: SOIL

QC Lot: 13 MAY 91-A QC Run: 29 MAY 91-A
Concentration Units: ug/kg

1,2-Dichloroethane-d4 5000 5930 119 70-121
4-Bromofluorobenzene 5000 5510 110 74-121

Toluene-d8 5000 5830 117 81-117

Category: 8240-S

Matrix: SOIL

QC Lot: 29 MAY 91-A QC Run: 29 MAY 91-A
Concentration Units: ug/kg

1,2-Dichloroethane-d4 5000 5930 119 70-121
4-Bromofluorobenzene 5000 5510 110  74-121
Toluene-d8 5000 5830 117 81-117

Calculations are performed before rounding to avoid round-off errors in calculated results.
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METHOD BLANK REPORT

Volatile Organics by GC/MS

Analyte Result
Test: 8240CPM-TCL-S
Matrix: SOIL
QC Lot: 13 MAY 91-A QC Run: 29 MAY 91-A
Acetone ND
Benzene ND
Bromodichloromethane ND
Bromoform ND
Bromomethane ND
2-Butanone %MEK) ND
Carbon disulfide ND
Carbon tetrachloride ND
Chlorobenzene ND
Chloroethane ND
Chloroform ND
Chloromethane ND
Dibromochloromethane ND
1,1-Dichloroethane ND
1,2-Dichloroethane ND
1,1-Dichloroethene ND
1,2-Dichloroethene

étota] ND
1,2-Dichloropropane ND
cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND
2-Hexanone ND
Methylene chloride ND
4-Methyl-2-pentanone

(MIBK) ND
Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND
Toluene ND
1,1,1-Trichloroethane ND
1,1,2-Trichloroethane ND
Trichloroethene ND
Vinyl acetate ND
Vinyl chloride ND
Xylenes (total) ND
Hexane ND
n-Butyl alcohol ND
Isobutanol ND

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

- ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg

. ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

Retorting
imit

1000
500
500
500

1000

1000
500
500
500

1000
500

1000
500
500
500
500

500
500
500
500
500
1000
500

1000
500
500
500
500
500
500
500

1000

1000
500

20000

* Enseco

A Corming Company




| S GES et R oas BN N

,,4..
-'

-~

i : ’ ‘ -

METHOD BLANK REPORT

Volatile Organics by GC/MS (cont.)

Analyte Result
Test: 8240CPM-TCL-S
Matrix: SOIL
QC Lot: 29 MAY 91-A QC Run: 29 MAY 91-A
Acetone ND
Benzene ND
Bromodichloromethane ND
Bromoform ND
Bromomethane ND
2-Butanone {MEK) ND
Carbon disulfide ND
Carbon tetrachloride ND
Chlorobenzene ND
Chloroethane ND
Chloroform ND
Chloromethane ND
Dibromochloromethane ND
1,1-Dichloroethane ND
1,2-Dichloroethane ND
1,1-Dichloroethene ND
1,2-Dichloroethene

étota] ND
1,2-Dichloropropane ND
cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND
2-Hexanone ND
Methylene chloride ND
4-Methyl-2-pentanone

(MIBK) ND
Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND
Toluene ND
1,1,1-Trichloroethane ND
1,1,2-Trichloroethane ND
Trichloroethene ND
Vinyl acetate ND
Vinyl chloride ND
Xylenes (total) ND
Hexane ND
n-Butyl alcohol ND
Isobutanol ND

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

- ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ReEorting
imit

1000
500
500
500

1000

1000
500
500
500

1000
500

1000
500
500
500
500

500
500
500
500
500
1000
500

1000
500
500
500
500
500
500
500

1000

1000
500

20000

“ Enseco

A Corming Company
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CHAIN OF CUSTODY RECORD
WOODWARD-CLYDE CONSULTANTS o 5055 ANTIOCH ROAD ® OVERLAND PARK, KANSAS 66203 913-432-4242
PLER(S) ; | PROJECT NAME KEC KUK F COLLECTION o ‘
HOSTOPER. [ 17296600 |S e ec- G ppe Toioa %‘3 -nemicj v | 7] 7
CONTENTS OF SHIPMENT
TYPE OF CONTAINERS SAMPLED MEDIA RECEIVING LABORATORY
SAMPLE : : Y
o Y I I N P N 1 -
NUMBERS OF CONTAINERS PER SAMPLE NUMBER ! 3 3 OTROY SAMOIS Numbers. eic ) Sl
g =3 Y x 7 TE K N \
(1.5- 3.5 reet / X Collec e _en 5-23-51 /
1'(."03 - 4 |
(&~ /C'Fé?fS / )< Crellecten cn  5-2361|2
_g— \
lzase A lerE ;
o oF these
mplEs aARE T bE
Aralyzep Fop \VOA
0/16774:@ BxYc \ olvs
METHYL I1SCB TYC »éé AE,
n-h E)CME; ? b pn ot
DESCRIPTION OF SHIPMENT MODE OF SHIPMENT — 7
l —2_ piece(s) consisTing oF —Z/_ ce chesTis) _/_CoMMERCIAL CARRIER L EDERAL. X pRESS
. EA)S&CO - —A)M AL_ — COURIER : )éb‘fSii[i;Z
. RECEIVING LABORATORY: ———SAMPLER CONVEYED (SHIPPING DOCUMENT NUMBER)
. RELH [OATE 9 TIME RECELMED BY g REASON FOR CHANGE OF CUSTODY
S A9 | 9. 00 é‘{ = L
?rSEALED UNSEALED (] 7] SEALED UNSEALED [1°
RELINQUISHED BY DATE TIME RECEIVED BY REASON FOR CHANGE OF CUSTODY
A CKW
] SEALED UNSEALED [] SEALED 67&4 UNSEALED [“
RELINQUISHED BY BATE TIME RECEIVED BY REASON FOR CHANGE OF CUSTODY
|seaLeD UNSEALED[ ] ]seALED UNSEALED[]



; , ,,.,M.” _
AR G EGE G R = = B aa AR 4 W Gy an e s -

Rocky Mountain
Analytical Laboratory

Enseco

A CORNING Company

June 12, 1991

Mr. David Dods
Woodward-Clyde Consultants
5055 Antioch Road
Overland Park, KS 66203
Dear Mr. Dods:

Enclosed is the report for five samples received at Enseco-Rocky Mountain
Analytical Laboratory on May 25, 1991.

Included with the report is a quality control summary .

Please call if you have any questions..

Sincerely, : Reviewed by:
// / ., y 3 /7 ; ‘/
//7/ , aﬁéiz,.Afz;k???<

ulie Essgy Sue Dalla
Program Administrator Manager
Program Administration

JE/SD/dmh
Enclosures

RMAL #015140

Enseco Incorporated

4955 Yarrow Street

Arvada, Colorado 80002
303/421-6611 Fax: 303/431-7171
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Analytical Laboratory
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ANALYTICAL RESULTS 'k
Enseco
WOODWARD-CLYDE CONSULTANTS
ENSECO-RMAL NO. 015140

S . -

JUNE 12, 1991
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Reviewed by: /Cféézfgéi%%%/7
//// u 1i//§;éy

Sue Dalla

Enseco Incorporated

4955 Yarrow Street

Arvada, Coldrado 80002
303/421-6611 Fax: 303/431-7171
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Introduction

This report presents the analytical results as well as supporting
information to aid in the evaluation and interpretation of the data and is
arranged in the following order:

|

Sample Description Information
Analytical Test Requests
Analytical Results

Quality Control Report

O O O o

Pursuant to instructions from Woodward-Clyde Consultants on May 29, 1991,
sample 015140-0005 was canceled for volatiles analysis and reassigned for
Total Organic Carbon (TOC) testing instead; this analysis has been given a new
project number.

i

"J" values have been reported for the volatiles, semivolatiles, and metals
analyses. A "J" value indicates an estimated value. For Methods 8240 and
8270 a "J" value is where the mass spectra data indicate the presence of a
compound which meets identification criteria; however, the result is less than
the reporting limit but greater than the instrument detection limit (IpL).

A1l analyses at Enseco are performed so that the maximum concentration of
sample consistent with the method is analyzed. Dilutions are at times
required to avoid saturation of the detector, to achieve linearity for a
specific target compound or to reduce matrix interferences. In this event,
reporting limits are adjusted proportionately. Surrogate compounds may not be
measurable in samples which have been diluted.

Samples 015140-0001 and -0003 by Method 8240 were prepared as medium level
soils based on the screening data. Both samples were further diluted due to
elevated concentrations of target compounds.

Sample 015140-0002 by Method 8240 resulted in a high surrogate recovery
for toluene-d8. The sample was reanalyzed confirming the original results,

indicating matrix effect. Target compounds like toluene-d8 may also be biased
high.
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Sample Description Information

The Sample Description Information lists all of the samples received in
this project together with the internal laboratory identification number
assigned for each sample. Each project received at Enseco - RMAL is assigned
a unique six digit number. Samples within the project are numbered
sequentially. The laboratory identification number is a combination of the
six digit project code and the sample sequence number.

Also given in the Sample Description Information is the Sample Type
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory.

Analytical Test Requests
The Analytical Test Requests lists the analyses that were performed on

each sample. The Custom Test column indicates where tests have been modified
to conform to the specific requirements of this project.
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Lab ID

015140-0001-SA
015140-0002-SA
015140-0003-SA
015140-0004-SA
015140-0005-SA

Client ID

SAMPLE DESCRIPTION INFORMATION

for

Woodward-Clyde Consultants

Matrix

SOIL
SOIL
SOIL
SOIL
SOIL

Sampled
Date Time

23 MAY 91
23 MAY 91
23 MAY 91
24 MAY 91
24 MAY 91

~ Enseco

A Corning Company

Received
Date

25 MAY 91
25 MAY 91
25 MAY 91
25 MAY 91
25 MAY 91
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ANALYTICAL TEST REQUESTS

for
Woodward-Clyde Consultants

Lab ID: Group Custom
015140 Code Analysis Description Test?

0001 - 0004 . Volatile Organics
Target Compound List (TCL)
GC Screen For Low Level Soils
Volatile Organics
Target Compound List %TCL)
VOA Screen for Medium Level Soils

Z<<Z<=<
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Analytical Results

The analytical results for this project are presented in the following
data tables. Each data table includes sample identification information, and
when available and appropriate, dates sampled, received, authorized, prepared
and analyzed. The authorization data is the date when the project was defined
by the client such that laboratory work could begin.

Data sheets contain a listing of the parameters measured in each test, the
analytical results and the Enseco reporting limit. Reporting limits are
adjusted to reflect dilution of the sample, when appropriate. Solid and waste
samples are reported on an "as received" basis, i.e. no correction is made for
moisture content.

Enseco-RMAL is no longer routinely blank-correcting analytical data.
Uncorrected analytical results are reported, along with associated blank
results, for all organic and metals analyses. Analytical results and blank
results are reported for conventional inorganic parameters as specified in the
method. This policy is described in detail in the Enseco Incorporated Quality
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3,
May, 1989. ‘

The results from the Standard Enseco QA/QC Program, which generates data
which are independent of matrix effects, is provided subsequently.
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: WCS-8 (8-10")

Lab ID: 015140-0001-SA
Matrix: SOIL Sampled: 23 MAY 91 Received: 25 MAY 91
Authorized: 25 MAY 91 .+ .Prepared: 28 MAY 91 Analyzed: 03 JUN 91
Wet wt. Reporting

Parameter Result Units Limit
Acetone 5300 ug/kg 6700 J
Benzene ND ug/kg 3400
Bromodichloromethane ND ug/kg 3400
Bromoform ND ug/kg 3400
Bromomethane ND ug/kg 6700
2-Butanone {MEK) ND ug/kg 6700 -
Carbon disulfide ND ug/kg 3400
Carbon tetrachloride ND ug/kg 3400
Chlorobenzene ND ug/kg 3400
Chloroethane ND ug/kg 6700
Chloroform ND ug/kg 3400
Chloromethane ND ug/kg 6700
Dibromochloromethane ND ug/kg 3400
1,1-Dichloroethane ND ug/kg 3400
1,2-Dichloroethane ND ug/kg 3400
1,1-Dichloroethene ND ug/kg 3400
1,2-Dichloroethene

total) ND ug/kg 3400
1,2-Dichloropropane ND ug/kg 3400
cis-1,3-Dichloropropene ND ug/kg 3400
trans-1,3-Dichloropropene ND ug/kg 3400
Ethylbenzene ‘ ND ug/kg 3400
2-Hexanone ' ND ug/kg 6700
Methylene chloride 1100 ug/kg 3400 J
4-Methyl-2-pentanone v

(MIBK) ND ug/kg 6700
Styrene ND ug/kg 3400
1,1,2,2-Tetrachloroethane ND ug/kg 3400
Tetrachloroethene ND ug/kg 3400
Toluene 58000 ug/kg 3400
1,1,1-Trichloroethane ND ug/kg 3400
1,1,2-Trichloroethane ND ug/kg 3400
Trichloroethene ) ND ug/kg 3400
Vinyl acetate ND ug/kg 6700
Vinyl chloride ND ug/kg 6700
Xylenes (total) ND ug/kg 3400
Hexane ND ug/kg --
n-Butyl alcohol ND ug/kg --
Isobutanol ND ug/kg 130000

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Cesar Rojas Approved By: Mark Dymerski

= Fnseco

A Corning Company
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Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: WCS-8 (8-10')

Lab ID: 015140-0001-SA

Matrix: SOIL Sampled: 23 MAY 91 Received: 25 MAY 91
Authorized: 25 MAY 91 Prepared: 28 MAY 91 Analyzed: 03 JUN 91
Surrogate Recovery

Toluene-d8 111 %

4-Bromofluorobenzene 106 %

1,2-Dichloroethane-d4 112 %

Note J : Result is detected below the reporting limit or is an
estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Cesar Rojas Approved By: Mark Dymerski
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Target Comﬁound List (TCL)

Method 8240

Client Name: Woodward-Clyde Consultants
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Client ID: WCS-7 (1-3')
Lab ID: 015140-0002-SA
Matrix: SOIL Sampled: 23 MAY 91 Received: 25 MAY 91
Authorized: 25 MAY 91 Prepared: 28 MAY 91 Analyzed: 03 JUN 91
Wet wt. Reporting

Parameter Result Units Limit
Acetone 240 ug/kg 10
Benzene 4.5 ug/kg 5.0
Bromodichloromethane ND ug/kg 5.0
Bromoform ND ug/kg 5.0
Bromomethane ND ug/kg 10
2-Butanone {MEK) 36 ‘ug/kg 10 -
Carbon disulfide 2.0 ug/kg 5.0
Carbon tetrachloride ND ug/kg 5.0
Chlorobenzene ND ug/kg 5.0
Chloroethane ND ug/kg 10
Chloroform ND ug/kg 5.0
Chloromethane ND ug/kg 10
Dibromochloromethane ND ug/kg 5.0
1,1-Dichloroethane 12 ug/kg 5.0
1,2-Dichloroethane ND ug/kg 5.0
1,1-Dichloroethene 1.5 ug/kg 5.0
1,2-Dichloroethene

total) ND ug/kg 5.0
1,2-Dichloropropane ND ug/kg 5.0
cis-1,3-Dichloropropene ND ug/kg 5.0
trans-1,3-Dichloropropene ND ug/kg 5.0
Ethylbenzene 15 ug/kg 5.0
2-Hexanone ND ug/kg 10
Methylene chloride 32 ug/kg 5.0
4-Methyl-2-pentanone

(MIBK) ND ug/kg 10
Styrene ND ug/kg 5.0
1,1,2,2-Tetrachloroethane ND ug/kg 5.0
Tetrachloroethene ND ug/kg 5.0
Toluene 72 ug/kg 5.0
1,1,1-Trichloroethane ND ug/kg 5.0
1,1,2-Trichloroethane ND ug/kg 5.0
Trichloroethene ND ug/kg 5.0
Vinyl acetate ND ug/kg 10
Vinyl chloride ND ug/kg 10
Xylenes (total) 190 ug/kg 5.0
Hexane 2.6 ug/kg --
n-Butyl alcohol ND ug/kg --
Isobutanol ND ug/kg 200

ND = Not detected
NA = Not applicable

Reported By:

Keith Beauvais

(continued on following page)

Approved By:

Mark Dymerski
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Volatile Organics
Target ComRound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: WCS-7 (1-3’

Lab ID: 015140-0002-SA ;
Matrix: SOIL Sampled: 23 MAY 91 Received: 25 MAY 91
Authorized: 25 MAY 91 Prepared: 28 MAY 91 Analyzed: 03 JUN 91
Surrogate Recovery

Toluene-d8 134 %

4-Bromofluorobenzene 74 %

1,2-Dichloroethane-dé4 99 %

Note J : Result is detected below the reporting limit or is an
estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Keith Beauvais Approved By: Mark Dymerski

" Enseco

A Corning Company
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Volatile Organics A Coming Company
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-9 (15-17')

Lab ID: 015140-0003-SA
Matrix: SOIL Sampled: 23 MAY 91 Received: 25 MAY 91
Authorized: 25 MAY 91 ~ Prepared: 28 MAY 91 Analyzed: 03 JUN 91
Wet wt. Reporting

Parameter Result Units Limit
Acetone 4000 ug/kg 5000 J
Benzene ND ug/kg 2500
Bromodichloromethane ND ug/kg 2500
Bromoform ND ug/kg 2500
Bromomethane ND ug/kg 5000
2-Butanone %MEK) ND ug/kg 5000
Carbon disulfide ND ug/kg 2500
Carbon tetrachloride ND ug/kg 2500
Chlorobenzene ND ug/kg 2500
Chloroethane ND ug/kg 5000
Chloroform ND ug/kg 2500
Chloromethane ND ug/kg 5000
Dibromochloromethane ND ug/kg 2500
1,1-Dichloroethane ND ug/kg 2500
1,2-Dichloroethane ND ug/kg 2500
1,1-Dichloroethene ND ug/kg 2500
1,2-Dichloroethene

total) ND ug/kg 2500
1,2-Dichloropropane ND ug/kg 2500
cis-1,3-Dichloropropene ND ug/kg 2500
trans-1,3-Dichloropropene ND ug/kg 2500
Ethylbenzene ND ug/kg 2500
2-Hexanone ‘ ND ug/kg 5000
Methylene chloride - 540 ug/kg 2500 J
4-Methyl-2-pentanone

(MIBK) ND ug/kg 5000
Styrene ND ug/kg 2500
1,1,2,2-Tetrachloroethane ND ug/kg 2500
Tetrachloroethene ND ug/kg 2500
Toluene 13000 ug/kg 2500
1,1,1-Trichloroethane ND ug/kg 2500
1,1,2-Trichloroethane ND ug/kg 2500
Trichloroethene ) ND ug/kg 2500
Vinyl acetate ND ug/kg 5000
Vinyl chloride ND ug/kg 5000
Xylenes (total) ND ug/kg 2500
Hexane ND ug/kg --
n-Butyl alcohol ND ug/kg --
Isobutanol ND ug/kg 100000

(continued on following page)
ND = Not detected
NA = Not applicable

Reported By: Deneen Spence Approved By: Mark Dymerski




Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-9 (15-17")

Lab ID: 015140-0003-SA

Matrix: SOIL Sampled: 23 MAY 91
Authorized: 25 MAY 91 Prepared: 28 MAY 91
Surrogate Recovery
Toluene-d8 112 %
4-Bromofluorobenzene 111 %
1,2-Dichloroethane-d4 106 %

Received: 25 MAY 91
Analyzed: 03 JUN 91

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable
Reported By: Deneen Spence Approved By:

Mark Dymerski

 Enseco

A Coming Company
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Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: WCS-9 (8-10")
Lab ID: 015140-0004-SA

Matrix: SOIL Sampled: 24 MAY 91 Received: 25 MAY 91
Authorized: 25 MAY 91 Prepared: 28 MAY 91 Analyzed: 03 JUN 91
Wet wt. Reporting

Parameter Result Units Limit
Acetone 22 ug/kg 10
Benzene ND ug/kg 5.0
Bromodichloromethane ND ug/kg 5.0
Bromoform ND ug/kg 5.0
Bromomethane ND ug/kg 10
2-Butanone {MEK) ND ug/kg 10 -
Carbon disulfide ND ug/kg 5.0
Carbon tetrachloride ' ND ug/kg 5.0
Chlorobenzene _ ND ug/kg 5.0
Chloroethane ND ug/kg 10
Chloroform ND ug/kg 5.0
Chloromethane ND ug/kg 10
Dibromochloromethane ND ug/kg 5.0
1,1-Dichloroethane ND ug/kg 5.0
1,2-Dichloroethane ND ug/kg 5.0
1,1-Dichloroethene ND ug/kg 5.0
1,2-Dichloroethene

Btotal) ND ug/kg 5.0
1,2-Dichloropropane ND ug/kg 5.0
cis-1,3-Dichloropropene ND ug/kg 5.0
trans-1,3-Dichloropropene ND ug/kg 5.0
Ethylbenzene ND ug/kg 5.0
2-Hexanone ' ND ug/kg 10
Methylene chloride - 1.9 ug/kg 5.0 J
4-Methyl-2-pentanone

(MIBK) ND ug/kg 10
Styrene ND ug/kg 5.0
1,1,2,2-Tetrachloroethane ND ug/kg 5.0
Tetrachloroethene ND ug/kg 5.0
Toluene . ND ug/kg 5.0
1,1,1-Trichloroethane ND ug/kg 5.0
1,1,2-Trichloroethane ND ug/kg 5.0
Trichloroethene : ND ug/kg 5.0
Vinyl acetate ND ug/kg 10
Vinyl chloride ND ug/kg 10
Xylenes (total) ND ug/kg 5.0
Hexane ND ug/kg --
n-Butyl alcohol ND ug/kg --
Isobutanol ND ug/kg 200

(continued on following page)
ND = Not detected
NA = Not applicable

Reported By: Keith Beauvais Approved By: Mark Dymerski
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: WCS-9 (8-10')

Lab ID: 015140-0004-SA

Matrix: SOIL Sampled: 24 MAY 91
Authorized: 25 MAY 91 Prepared: 28 MAY 91
Surrogate Recovery
Toluene-d8 100 %
4-Bromofluorobenzene 97 %
1,2-Dichloroethane-d4 98 %

Received: 25 MAY 91
Analyzed: 03 JUN 91

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Keith Beauvais Approved By:

Mark Dymerski

“~ Enseco

A Corning Company
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Quality Control Results

The Enseco laboratories operate under a vigorous QA/QC program designed to
ensure the generation of scientifically valid, legally defensible data'by
monitoring every aspect of laboratory operations. Routine QA/QC procedures
include the use of approved methodologies, independent verification of
analytical standards, use of duplicate Laboratory Control Samples to assess
the precision and accuracy of the methodology on a routine basis, and a
rigorous system of data review.

In addition, the Enseco laboratories maintain a comprehensive set of
certifications from both state and federal governmental agencies which require
frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical
Laboratory is certified by the EPA under the EPA/CLP program for both Organic
and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army
Corps of Engineers, and the states of Colorado, New Jersey, New York, Utah,
and Florida, among others.

The standard laboratory QC package is designed to:

1) establish a strong, cost-effective QC program that ensures the
generation of scientifically valid, legally defensible data

2) assess the laboratory's performance of the analytical method
using control limits generated with a well-defined matrix

3) establish clear-cut guidelines for acceptability of analytical
data so that QC decisions can be made immediately at the bench,
and

4) provide a standard set of reportables which assures the client
of the quality of his data.



..;,

’.’-—“v »«a—-—v—. v ey ) e Fo "1 Py . ..

4

~ Sty s ....

“ Enseco

A Corning Company

The Enseco QC program is based upon monitoring the precision and accuracy
of an analytical method by analyzing a set of Duplicate Control Samples (DCS)
at frequent, well-defined intervals. Each DCS is a well-characterized matrix
which is spiked with target compounds at 5-100 times the reporting limit,
depending upon the methodology being monitored. The purpose of the DCS is not
to duplicate the sample matrix, but rather to provide an interference-free,
homogeneous matrix from which to gather data to establish control limits.

- These limits are used to determine whether data generated by the laboratory on

any given day is in control.

Control limits for accuracy (percent recovery) are based on the average,
historical percent recovery +/- 3 standard deviation units. Control limits
for precision (relative percent difference) range from 0 (identical duplicate
DCS results) to the average, historical relative percent difference + 3
standard deviation units. These control limits are‘fairly narrow based on the
consistency of the matrix being monitored and are updated on a quarterly
basis.

For each batch of samples analyzed, an additional control measure is taken
in the form of a Single Control Sample (SCS). The SCS consists of a control
matrix that is spiked with either représentative target compounds or surrogate
compounds appropriate to the method being used. An SCS is prepared for each
sample lot for which the DCS pair are not analyzed.

Accuracy for DCS and SCS is measured by Percent Recovery.

Measured éoncentration
% Recovery = X 100
Actual Concentration

Precision for DCS is measured by Relative Percent Difference (RPD).

| Measured Concentration DCS1 - Measured Concentration DCS2 |
RPD = X 100
(Measured Concentration DCS1 + Measured Concentration DCS2)/2
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A11 samples analyzed concurrently by the same test are assigned the same
QC lot number. Projects which contain numerous samples, analyzed over several
days, may have multiple QC lot numbers associated with each test. The QC
information which follows includes a listing of the QC lot numbers associated
with each of the samples reported, DCS and SCS (where applicable) recoveries
from the QC lots associated with the samples, and control limits for these
lots. The QC data is reported by test code, in the order that the tests are
reported in the analytical results section of this report.
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QC LOT ASSIGNMENT REPORT
Volatile Organics by GC/MS

Laboratory
Sample Number

015140-0001-SA
015140-0002-SA
015140-0003-SA
015140-0004-SA

QC Matrix

SOIL
SOIL
SOIL
SOIL

QC Category

8240-S
8240-SL
8240-S
8240-SL

QC Lot Number

(DCS)

29 MAY 9
28 MAY 9
29 MAY 9
28 MAY 9

1

1-
1-
1=

A
L
A
L

" Enseco

A Comning Company

QC Run Number
(SCS/BLANK)

29 MAY 91-A
03 JUN 91-L2
29 MAY 91-B
03 JUN 91-L2
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Enseco
A Coming Company
DUPLICATE CONTROL SAMPLE REPORT
Volatile Organics by GC/MS
' Concentration . Accuracy Precisior
Analyte Spiked Measured Average(%) - (RPD)

DCS1 DCS2 AVG DCS Limits DCS Limit

Category: 8240-S

Matrix: SOIL

QC Lot: 29 MAY 91-A
Concentration Units: ug/kg

- - ' EE .

- 1,1-Dichloroethene 5000 3780 3460 3620 72 59-172 8.8 2¢
Trichloroethene 5000 4580 4570 4580 92 62-137 0.2 2¢

i Benzene 5000 4540 4790 4660 93 66-142 5.4 2]
Toluene 5000 4960 5140 5050 - 101 59-139 3.6 2]

Chlorobenzene 5000 4680 4920 4800 96 60-133 5.0 2]
Category: 8240-SL

m Matrix: SOIL

[l QC Lot: 28 MAY 91-L
Concentration Units: ug/Kg

f 1,1-Dichloroethene _ 50 47.9 46.1 47.0 94 59-172 3.8 2¢

I Trichloroethene 50 48.0 45.6 46.8 94 62-137 5.1 24
Benzene 50 52.3 48.7 50.5 101 66-142 7.1 21

; Toluene 50 54.8 49.8 52.3 105 59-139 9.6 21
Chlorobenzene 50 53.1 49.0 51.0 102 60-133 8.0 21

Calculations are performed before rounding to avoid round-off errors in calculated results.
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SINGLE CONTROL SAMPLE REPORT
Volatile Organics by GC/MS

Analyte

Category:
Matrix:
QC Lot:

8240-S
SOIL
29 MAY 91-A

Concentration Units:

1,2-Dichl
4-Bromof1

oroethane-d4
uorobenzene

Toluene-d8

Category:
Matrix:
QC Lot:

8240-SL
SOIL
28 MAY 91-L

Concentration Units:

1,2-Dichl
4-Bromof1

oroethane-d4
uorobenzene

Toluene-d8

Category:
Matrix:
QC Lot:

8240-S
SOIL
29 MAY 91-A

Concentration Units:

1,2-Dichl
4-Bromofl

oroethane-d4
uorobenzene

Toluene-d8

Calculations are performed before rounding to avoid round-off errors in calculated results.

QC Run:
ug/kg

QC Run:
ug/Kg

QC Run:
ug/kg

Concentration
Spiked Measured

29 MAY 91-A
5000 5930
5000 5510
5000 5830
03 JUN 91-L2
50.0 48.8
50.0 48.8
50.0 50.4
29 MAY 91-8B
5000 5600
5000 5520

- 5000 5800

Accuracy (%)
SCS  Limits
119 70-121
110 74-121
117 81-117
98 70-121
98 74-121
101 81-117
112 70-121
110 74-121
116 81-117

“Enseco

A Cormning Company
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METHOD BLANK REPORT
Volatile Organics by GC/MS

Analyte

Test: 8240CPM-TCL-S
Matrix: SOIL

QC Lot: 29 MAY 91-A QC Run:

Acetone
Benzene ,
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone %MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
(tota]%
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pentanone
(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
Hexane
n-Butyl alcohol
Isobutanol

Result

29 MAY 91-A

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugftg
ug/kg
ug/kg

ReEorting
imit

1000
500
500
500

1000

1000
500
500
500

1000
500

1000
500
500
500
500

500
500
500
500
500
1000
500

1000
500
500
500
500
500
500
500

1000

1000
500

20000

~ Enseco

A Corning Company
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METHOD BLANK REPORT

Volatile Organics by GC/MS (cont.)

Analyte

Test: 8240CPL-TCL-S
Matrix: SOIL

QC Lot: 28 MAY 91-L QC Run:

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
(tota]%
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pentanone
(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
Hexane
n-Butyl alcohol
Isobutanol

Result

03 JUN 91-L2

Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

- ug/kg

ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ReE

orting
imit

)

oo
e o o o o o o e o ¢ o o o fmde pude o o fudpdo o
OCOO0O0O0O0O0O00O OCOO0O0O0O0O0O O0OO00O0O0O0O0O0O0O0O0O0OOOO

(3, oo oot (3] oo

@ b o pedo

(S N8, N3, N8, N3, 3, N3,)

(49
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A Corming Company
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METHOD BLANK REPORT

Volatile Organics by GC/MS (cont.)

Analyte

Test: 8240CPM-TCL-S
Matrix: SOIL

QC Lot: 29 MAY 91-A QC Run:

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
(tota]%
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pentanone
(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
Hexane
n-Butyl alcohol
Isobutanol

Result

29 MAY 91-B

Units

99
a/kg
i3k
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

- ug/kg

ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ReEorting
imit

1000
500
500
500

1000

1000
500
500
500

1000
500

1000
500

500
500
500

500
500
500
500
500
1000
500

1000
500
500
500
500
500
500
500

1000

1000
500

20000

% Enseco

A Corning Company
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CHAIN OF CUSTODY RECORD
WOODWARD-CLYDE CONSULTANTS e 5055 ANTIOCH ROAD ® OVERLAND PARK, KANSAS 66203 ® 913-432-4242
SAMPLER PROJECT NAME KE T&/OF COLLECTION < ‘
@dﬂs E/—LZQEEA(D Snewee -~ &5 [ cge :_rguza & -u%fw{ 2. A A VA
CONTENTS OF SHIPMENT -
—_1YPE OF CONTAWERS SAMPLED MEOW RECEIVING LABORATORY
SoMbte | e | G | ww | o oo 7] sssmem
NUMBERS OF CONTAINERS PER SAMPLE NUMBER ! 3 3 et SaRple numaers; W}
WS -5 & LoTE : ¥ ¥
(R-104) / A (b llected 5-23-9)
wes -
()-BFeef) / X Colle ted 5-23-9]
MW -9 4
(Is-1F ;) / X Collected 5-72-91
([0S —7
(ff;%Jr) / X (o llecte N 5-24-91
MW —Z %
f35'37-) / >4 Collecled < _2d-9]
» Pleesd cal® Do |" Dons _ -
AT Weohwarb = v pe| (brvisumirs {ease povg
DRR 1 Andlyzing This  GpnOlE [fa &Y Swmples
(93) $32{ 4242 LISTETS ABoVE ARE
b e _Analyzed
orf \VOAGR )
plos memye  1508uryC
kérovte n - hexAns
L aAD BU‘?‘W\,OL’
DESCRIPTION OF SHIPMENT MODE OF SHIPMENT
—Lpreces) consisTing or_l_'__jnce CHESTIS) )Ccowencw. cARRIER: J—EDEL AT Ex,DMZS/S
[ENSECO — 1AC ——~—COURIER QG IERSO 23 5~
RecemmGLABORATORY: (=1 SE RMA —SAMPLER CONVEYED (SHlPZNG oogmerfr? NUMBER)

PERSONNEL CUSTODY RECORD

OATE

-y\--f-{-“\‘p-ﬁ-*ﬁ?- -\ ms =m

47 INQUISHE Y (S LER) > TIME RECEIVED 8y REASON FOR CHANGE OF CUSTOOY
’Z’PE -&qu /6.00 EDE ,QQ/( gj%w 8,., ,F b ( A—BoﬁA'Wﬂ;j
= seaLeo EALED r-' SEALED UNSEALED []
ns;_mouusnso 8y DATE TIME RECEIVED BY - 5725-{/ REASON FOR CHANGE OF CUSTODY
M 0420
y
] SEALED UNSEALED [ A'L[SEALED UNSEALED
RELINQUISHED BY DATE TIME RECEIVED BY 7 | REASON FOR CHANGE OF CUSTODY
] seaLeD UNSEALED( ] ] seALED UNSEALED --
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° g ® Rocky Mounrtain %
Analytical Laboratory =z

Enseco

A CORNING Company

June 13, 1991

Mr. David Dods
Woodward-Clyde Consultants
5055 Antioch Road

Overland Park, KS 66203

Dear Mr. Dods:

Enclosed is the report for three samples received at Enseco-Rocky Mountain
Analytical Laboratory on May 30, 1991.

Included with the report is a quality control summary.
Please call if you have any questions..

Sincerely, Reviewed by
! _‘/”/.,’_

,7?//)};%3,- ﬁ_,,/
Julie Esséy ue Da
ini Manager

Program/Administrator
Program Administration

JE/SD/heg
Enclosures

RMAL #015168

Enseco Incorporated

. 4955 Yarrow Street

# Arvada, Colorado 80002
303/421-6611 Fax: 303/431-7171
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Rocky Mountain
Analytical Laboratory

ANALYTICAL RESULTS

| Enseco

WOODWARD-CLYDE CONSULTANTS
ENSECO-RMAL NO. 015168

JUNE 13, 1991

]
» /,/) -

Reviewed by: / 22427

Ju] i/tssey

-y A_WM«/Z -

/ Sue Dalla "

Enseco [ncorporated
4955 Yarrow Street
a  Arvada, Colorado 80002
‘ 303/421-6611  Fax: 303/431-7171
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Introduction

This report presents the analytical results as well as supporting
information to aid in the evaluation and interpretation of the data and is
arranged in the following order:

Sample Description Information
Analytical Test Requests
Analytical Results

Quality Control Report

o O O O

“J" values have been reported for the volatiles, semivolatiles and metals
analyses. A "J" value indicates an estimated value. For Methods 8240 and
8270 a "J" value is where the mass spectra data indicate the presence of a
compound which meets identification criteria; however, the result is less than
the reporting limit but greater than the instrument detection limit (IDL).

A1l analyses at Enseco are performed so that the maximum concentration of
sample consistent with the method is analyzed. Dilutions are at times
required to avoid saturation of the detector, to achieve linearity for a
specific target compound or to reduce matrix interferences. In this event,
reporting limits are adjusted proportionately. Surrogate compounds may not be
measurable in samples which have been diluted.

Samples 015168-0001 through -0003 by Method 8240 were prepared as medium
level soils based on the screening data. These samples were further diluted
due to elevated concentrations of target compounds. The surrogates for
samples -0001 and -0002 were not recovered and are, therefore, reported as ND
(not deteéted).

Sample Description Information

The Sample Description Information lists all of the samples received in
this project together with the internal laboratory identification number
assigned for each sample. Each project received at Enseco - RMAL is assigned
a unique six digit number. Samples within the project are numbered
sequentially. The laboratory identification number is a combination of the
six digit project code and the sample sequence number.
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Also given in the Sample Description Information is the Sample Type
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory.

Analytical Test Requests

The Analytical Test Requests lists the analyses that were performed on
each sample. The Custom Test column indicates where tests have been modified
to conform to the specific requirements of this project.
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Lab ID

015168-0001-SA
015168-0002-SA
015168-0003-SA

Client ID

WCS-2
WCS-5
WCS-6

|

8-10 Feet
8-10 Feet
8-10 Feet

SAMPLE DESCRIPTION INFORMATION

i

for

Woodward-Clyde Consultants

Matrix

SOIL
SOIL
SOIL

Sampled
Date Time

28 MAY 91
28 MAY 91
28 MAY 91

" Enseco

A Corming Company

Received
Date

30 MAY 91
30 MAY 91
30 MAY 91
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Lab ID: Group
015168 Code

ANALYTICAL TEST REQUESTS

for
Woodward-Clyde Consultants

Analysis Description

Enseco

A Cornming Company

Custom
Test?

0001 - 0003 A

Volatile Organics

Target Compound List (TCL)
GC Screen For Low Level Soils
Volatile Organics

Target Compound List %TCL)
VOA Screen for Medium Level Soils

Z<<Z <<
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Analytical Results

The analytical results for this project are presented in the following
‘data tables. Each data table includes sample identification information, and
when available and appropriate, dates sampled, received, authorized, prepared
and analyzed. The authorization data is the date when the project was defined
by the client such that laboratory work could begin.

Data sheets contain a listing of the parameters measured in each test, the
analytical results and the Enseco reporting limit. Reporting limits are
adjusted to reflect dilution of the sample, when appropriate. Solid and waste
samples are reported on an "as received" basis, i.e. no correction is made for
moisture content.

Enseco-RMAL is no longer routinely blank-correcting analytical data.
Uncorrected analytical results are reported, along with associated blank
results, for all organic and metals analyses. Analytical results and blank
results are reported for conventional inorganic parameters as specified in the
method. This policy is described in detail in the Enseco Incorporated Quality
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3,
May, 1989. '

The results from the Standard Enseco QA/QC Program, which generates data
which are independent of matrix effects, is provided subsequently.
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Client Name:

Client ID: WCS-2 (8-10 Feet)
Lab ID: 015168-0001-SA
Matrix: SOIL Sampled: 28 MAY 91
Authorized: 30 MAY 91 Prepared: 03 JUN 91
Wet wt.

Parameter Result Units
Acetone 26000 ug/kg
Benzene ND ug/kg
Bromodichloromethane ND ug/kg
Bromoform ND ug/kg
Bromomethane ND ug/kg
2-Butanone sMEK) ND ug/kg
Carbon disulfide ND ug/kg
Carbon tetrachloride ND ug/kg
Chlorobenzene ND ug/kg
Chloroethane ND ug/kg
Chloroform ND ug/kg
Chloromethane ND ug/kg
Dibromochloromethane ND ug/kg
1,1-Dichloroethane ND ug/kg
1,2-Dichloroethane ND ug/kg
1,1-Dichloroethene ND ug/kg
1,2-Dichloroethene

total) ND ug/kg
1,2-Dichloropropane ND ug/kg
cis-1,3-Dichloropropene ND ug/kg
trans-1,3-Dichloropropene ND ug/kg
Ethylbenzene ND ug/kg
2-Hexanone ND ug/kg
Methylene chloride 4600 ug/kg
4-Me%h¥ék§-pentanone - K

M ug/kg
Styrene ND ug/kg
1,1,2,2-Tetrachloroethane ND ug/kg
Tetrachloroethene ND ug/kg
Toluene 320000 ug/kg
1,1,1-Trichloroethane ND ug/kg
1,1,2-Trichloroethane ND ug/kg
Trichloroethene ) ND ug/kg
Vinyl acetate ND ug/kg
Vinyl chloride ND ug/kg
Xylenes (total) ND ug/kg
Hexane ND ug/kg
n-Butyl alcohol ND ug/kg
Isobutanol ND ug/kg

(continued on following page)

ND = Not detected

NA
Reported By:

Not applicable

Cherie Windholz

Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Woodward-Clyde Consultants

Approved By:

Received: 30 MAY 91
Analyzed: 07 JUN 91

Reporting
Limit

33000 J
16000
16000
16000
33000
33000
16000
16000
16000
33000
16000
33000
16000
16000
16000
16000

16000
16000
16000
16000
16000
33000
16000 J

33000
16000
16000
16000
16000
16000
16000
16000
33000
33000
16000

660000

Mark Dymerski

“ Enseco

A Coming Company
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: WCS-2 (8-10 Feet)

Lab ID: 015168-0001-SA

Matrix: SOIL Sampled: 28 MAY 91
Authorized: 30 MAY 91 Prepared: 03 JUN 91
Surrogate Recovery
Toluene-d8 ND %
4-Bromofluorobenzene ND %
1,2-Dichloroethane-d4 ND %

Received: 30 MAY 91
Analyzed: 07 JUN 91

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable
Reported By: Cherie Windholz Approved By:

Mark Dymerski

"~ Enseco

A Corming Company



» ‘iii ——— .

—— ,.I I..

Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: WCS-5 (8-10 Feet)
Lab ID: 015168-0002-SA

Matrix: SOIL Sampled: 28 MAY 91 Received: 30 MAY 91
Authorized: 30 MAY 91 Prepared: 03 JUN 91 Analyzed: 07 JUN 91
Wet wt. Reporting

Parameter Result Units Limit
Acetone 98000 ug/kg 200000 J
Benzene ND ug/kg 100000
Bromodichloromethane ND ug/kg 100000
Bromoform ND ug/kg 100000
Bromomethane ND ug/kg 200000
2-Butanone sMEK) ND ug/kg 200000
Carbon disulfide ND ug/kg 100000
Carbon tetrachloride ND ug/kg 100000
Chlorobenzene ND ug/kg 100000
Chloroethane ND ug/kg 200000
Chloroform ND ug/kg 100000
Chloromethane ND ug/kg 200000
Dibromochloromethane ND ug/kg 100000
1,1-Dichloroethane ND ug/kg 100000
1,2-Dichloroethane ND ug/kg 100000
1,1-Dichloroethene ND ug/kg 100000
1,2-Dichloroethene

total) ND ug/kg 100000
1,2-Dichloropropane ND ug/kg 100000
cis-1,3-Dichloropropene ND ug/kg 100000
trans-1,3-Dichloropropene ND ug/kg 100000
Ethylbenzene ND ug/kg 100000
2-Hexanone ' ND ug/kg 200000
Methylene chloride 24000 ug/kg 100000 J
4-Methyl-2-pentanone v

(MIBK) ND ug/kg 200000
Styrene ND ug/kg 100000
1,1,2,2-Tetrachloroethane ND ug/kg 100000
Tetrachloroethene ND ug/kg 100000
Toluene 1900000 ug/kg 100000
1,1,1-Trichloroethane ND ug/kg 100000
1,1,2-Trichloroethane ND ug/kg 100000
Trichloroethene ) ND ug/kg 100000
Vinyl acetate ND ug/kg 200000
Vinyl chloride ND ug/kg 200000
Xylenes (total) ND ug/kg 100000
Hexane ND ug/kg --
n-Butyl alcohol ND ug/kg --
Isobutanol ND ug/kg 4000000

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Cherie Windholz Approved By: Mark Dymerski

"Enseco

A Coming Company
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: WCS-5 (8-10 Feet)

Lab ID: 015168-0002-SA

Matrix: SOIL Sampled: 28 MAY 91 Received: 30 MAY 91
- Authorized: 30 MAY 91 Prepared: 03 JUN 91 Analyzed: 07 JUN 91

Surrogate Recovery

Toluene-d8 ND %

4-Bromofluorobenzene ND %

1,2-Dichloroethane-d4 ND %

Note J : Result is detected below the reporting limit or is an
estimated concentration.

Not detected
Not applicable

ND
NA

Reported By: Cherie Windholz Approved By: Mark Dymerski

Enseco

A Corning Company




,_..-._., _<.~ "

Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: WCS-6 (8-10 Feet)

Lab ID: 015168-0003-SA
Matrix: SOIL Sampled: 28 MAY 91 Received: 30 MAY 91
Authorized: 30 MAY 91 Prepared: 03 JUN 91 Analyzed: 07 JUN 91
Wet wt. Reporting

Parameter Result Units Limit
Acetone 2400 ug/kg 4000 J
Benzene ND ug/kg 2000
Bromodichloromethane ND ug/kg 2000
Bromoform ND ug/kg 2000
Bromomethane ND ‘ug/kg 4000
2-Butanone $MEK) ND ug/kg 4000
Carbon disulfide ND ug/kg 2000
Carbon tetrachloride ND ug/kg 2000
Chlorobenzene ND ug/kg 2000
Chloroethane ND ug/kg 4000
Chloroform ND ug/kg 2000
Chloromethane ND ug/kg 4000
Dibromochloromethane ND ug/kg 2000
1,1-Dichloroethane ND ug/kg 2000
1,2-Dichloroethane ND ug/kg 2000
1,1-Dichloroethene ND ug/kg 2000
1,2-Dichloroethene

total) ND ug/kg 2000
1,2-Dichloropropane ND ug/kg 2000
cis-1,3-Dichloropropene ND ug/kg 2000
trans-1,3-Dichloropropene ND ug/kg 2000
Ethylbenzene - ND ug/kg 2000
2-Hexanone ND ug/kg 4000
Methylene chloride - 520 ug/kg 2000 J
4-Methyl-2-pentanone

(MIBK) ND ug/kg 4000
Styrene ND ug/kg 2000
1,1,2,2-Tetrachloroethane ND ug/kg 2000
Tetrachloroethene ND ug/kg 2000
Toluene 27000 ug/kg 2000
1,1,1-Trichloroethane ND ug/kg 2000
1,1,2-Trichloroethane ND ug/kg 2000
Trichloroethene ' ND ug/kg 2000
Vinyl acetate ND ug/kg 4000
Vinyl chloride ND ug/kg 4000
Xylenes (total) ND ug/kg 2000
Hexane ND ug/kg --
n-Butyl alcohol ND ug/kg --
Isobutanol ND ug/kg 80000

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Cherie Windholz Approved By: Mike Hoffman

= Enseco

A Corning Company
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: WCS-6 (8-10 Feet)

Lab ID: 015168-0003-SA

Matrix: SOIL Sampled: 28 MAY 91
Authorized: 30 MAY 91 Prepared: 03 JUN 91
Surrogate Recovery
Toluene-d8 94 %
4-Bromofluorobenzene 90 %
1,2-Dichloroethane-d4 86 %

“Fnseco

A Corming Company

Received: 30 MAY 91
Analyzed: 07 JUN 91

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable
Reported By: Cherie Windholz Approved By:

Mike Hoffman
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Quality Control Results

The Enseco laboratories operate under a vigorous QA/QC program designed to
ensure the generation of scientifically valid, legally defensible data by
monitoring every aspect of laboratory operations. Routine QA/QC procedures
include the use of approved methodologies, independent verification of
analytical standards, use of duplicate Laboratory Control Samples to assess
the precision and accuracy of the methodology on a routine basis, and a
rigorous system of data review.

In addition, the Enseco laboratories maintain a comprehensive set of
certifications from both state and federal governmental agencies which require
frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical
Laboratory is certified by the EPA under the EPA/CLP program for both Organic
and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army

Corps of Engineers, and the states of Colorado, NewAJersey, New York, Utah,
and Florida, among others.

The standard laboratory QC package is designed to:

1) establish a strong, cost-effective QC program that ensures the
generation of scientifically valid, legally defensible data

2) assess the laboratory's performance of the analytical method
using control limits generated with a well-defined matrix

3) establish clear-cut guidelines for acceptability of analytical

data so that QC decisions can be made immediately at the bench,
and

4) provide a standard set of reportables which assures the client
of the quality of his data.
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A Comning Company

The Enseco QC program is based upon monitoring the precision and accuracy
of an analytical method by analyzing a set of Duplicate Control Samples (DCS)
at frequent, well-defined intervals. Each DCS is a well-characterized matrix
which is spiked with target compounds at 5-100 times the reporting limit,
depending upon the methodology being monitored. The purpose of the DCS is not
to duplicate the sample matrix, but rather to provide an interference-free,
homogeneous matrix from which to gather data to establish control limits.
These limits are used to determine whether data generated by the laboratory on
any given day is in control.

Control limits for accuracy (percent recovery) are based on the average,
historical percent recovery +/- 3 standard deviation units. Control limits
for precision (relative percent difference) range from 0 (identical duplicate
DCS results) to the average, historical relative percent difference + 3
standard deviation units. These control limits are fairly narrow based on the
consistency of the matrix'being monitored and are updated on a quarterly
basis.

For each batch of samples analyzed, an additional control measure is taken
in the form of a Single Control Sample (SCS). The SCS consists of a control
matrix that is spiked with either representative target compounds or surrogate
compounds appropriate to the method being used. An SCS is prepared for each
sample lot for which the DCS pair are not analyzed.

Accuracy for DCS and SCS is measured by Percent Recovery.

. Measured Concentration
% Recovery = X 100
Actual Concentration

Precision for DCS is measured by Relative Percent Difference (RPD).

| Measured Concentration DCS1 - Measured Concentration DCS2 |

RPD = X 100
(Measured Concentration DCS1 + Measured Concentration DCS2)/2
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A1l samples analyzed concurrently by the same test are assigned the same
QC lot number. Projects which contain numerous samples, analyzed over several
days, may have multiple QC lot numbers associated with each test. The'QC
information which follows includes a Tisting of the QC lot numbers associated
with each of the samples reported, DCS and SCS (where applicable) recoveries
from the QC lots associated with the samples, and control limits for these
lots. The QC data is reported by test code, in the order that the tests are
reported in the analytical results section of this report.
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QC LOT ASSIGNMENT REPORT
Volatile Organics by GC/MS

Laboratory
Sample Number

015168-0001-SA
015168-0002-SA
015168-0003-SA

QC Matrix

SOIL
SOIL
SOIL

QC Category

8240-3S
8240-S
8240-S

QC Lot Number
(DCS)

29 MAY 91-A
29 MAY 91-A
29 MAY 91-A

“ Enseco

A Corming Company

QC Run Number
(SCS/BLANK)

03 JUN 91-A
03 JUN 91-A
03 JUN 91-A
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A Coming Company
l DUPLICATE CONTROL SAMPLE REPORT
Volatile Organics by GC/MS
l Concentration Accuracy Precision
. Analyte Spiked Measured AveraEe(%) éRPD)
DCS1 DCS2 AVG  DCS imits DCS Limit
;l Category: 8240-S
Matrix: SOIL
l QC Lot: 29 MAY 91-A
{ Concentration Units: ug/kg
, 1,1-Dichloroethene 5000 3780 3460 3620 72 59-172 8.8 22
ll Trichloroethene 5000 4580 4570 4580 92 62-137 0.2 24
| Benzene 5000 4540 4790 4660 93 66-142 5.4 21
Toluene 5000 4960 5140 5050 101 59-139 3.6 21
Chlorobenzene 5000 4680 4920 4800 96 60-133 5.0 21

Calculations are performed before rounding to avoid round-off errors in calculated results.

- ) ﬁ ﬁ ”—‘-' & ﬁ
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SINGLE CONTROL SAMPLE REPORT
Volatile Organics by GC/MS

Concentration
Analyte Spiked Measured

Category: 8240-S

Matrix: SOIL

QC Lot: 29 MAY 91-A QC Run: 03 JUN 91-A
Concentration Units: wug/kg

1,2-Dichloroethane-d4 5000 5900
4-Bromofluorobenzene 5000 5460
Toluene-d8 5000 5830

Accuracy(%)

SCS Limits
118 70-121
109 74-121
117 81-117

s~
o
a

=~ Enseco

A Comning Company

Calculations are performed before rounding to avoid round-off errors in calculated results.
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METHOD BLANK REPORT

Volatile Organics by GC/MS

Analyte

Test: 8240CPM-TCL-S
Matrix: SOIL

QC Lot: 29 MAY 91-A QC Run:

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone {MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
étota]{
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pentanone
(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
Hexane
n-Butyl alcohol
Isobutanol

Result

03 JUN 91-A

Units

ug/kg
ug/kg
ug;tg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

“ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

% FEnseco

A Coming Company

Reporting
Limit

1000
500
500
500

1000

1000
500
500
500

1000
500

1000
500
500
500
500

500
500
500
500
500
1000
500

1000
500
500
500
500
500
500
500

1000

1000
500

20000
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CHAIN OF CUSTODY RECORD
WOODWARD-CLYDE CONSULTANTS @ 5055 ANTIOCH ROAD o OVERLAND PARK, KANSAS 66203 ¢ 913-432-4242
smpLsa(g /—‘ PROVECT NAME KEOK VK IEWF LLECTION, |
RIS T?%@LD e eR- (o 0PE, ot -v_:ﬁ- /% J
CONTENTS OF SHIPMENT
TYPE OF CONTAINERS SAMPLED MEDW RECEIVING LABORATORY
SAMPLE -
NUMBER R | W | wrr | o | ot g - (Condoen o Sampios spen ool .
NUMBERS OF CONTAINERS PER SAMPLE NUMBER ! 3 3 Ol sampis. aumbecs ¥t |
uXs -
7—/0 Fed) / X (ollected 5 -28-9

LCCS- &

(7. JlecteEn S =209

(€L fect)

LS~ {r

(¢—(CLeer)

) Jecled) S 8-

n
[~ EASE s lo7E -

7 4o ~three SAmAES
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7o 1ZE  AVALYIED
for  VOA (B340

DLos MeTHYC

[}
[SoBJITYe. [EeTONE,

N-héxanc o>

Surdnoc—

DESCRIPTION OF SHIPMENT

MODE OF SHIPMENT

]

—/___ PIECE(S) CONSISTING OF
RECENING LABORATORY: /=7 SEC©

/ ICE CHESTI(S)

— s ——COURIER 4298553 2’243
——— SAMPLER CONVEYED (SHIPPING DOCUMENT NUMBER)

—X_ COMMERCIAL CARRIER: “EpEea. £

[ PERSONNEL CUSTODY RECORD

s
RECEIVED BY

% UISHEDBYASAMPLER) [BATE TIME REASON FOR CHANGE OF CUSTODY
‘ e 4ilns, 78| Ce Lt 5
s wéﬁ 5294110, 78 DERAT. &=X P t» /< %]
EALED UNSEALED [ SEALED UNSEALED []
RELINQUISHED BY DATE TIME RECEIVED BY. / REASON FOR CHANGE OF CUSTODY
5/30f1  OFCO A
] sEALED UNSEALED [ !ALED UNSEALED []
RELINQUISHED BY DATE TIME RECEIV REASON FOR CHANGE OF CUSTODY
[]seaLeo UNSEALED[_J ] SEALED UNSEALED[]
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Rocky Mountain
Analytical Laboratory

Enseco

" A CORNING Company

June 14, 1991

Mr. David Dods
Woodward-Clyde Consultants
5055 Antioch Road

Overland Park, KS 66203

Dear Mr. Dods:

Enclosed is the report for four samples received at Enseco-Rocky Mountain
Analytical Laboratory on May 23 and 25, 1991. Pursuant to instructions from
you on May 29, 1991, these samples were analyzed for TOC.

Please call if you have any questions.

Sincerely, ~1 Reviewed by:
R B ‘ J ) -7
o g - 7
/ 22y | Loce AU
/Julie Esséy Sue Dalla
7 Program/Administrator Manager
’ Program Administration
JE/SD/brm
Enclosures

RMAL #015154

Enseco Incorporated
4955 Yarrow Street
Arvada, Colorado 80002 o
303/421-6611 Fax: 303/431-7171 i
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Lab ID

015154-0001-SA
015154-0002-SA
015154-0003-SA
015154-0004-SA

Client ID

MW-11 30-32'
WCS-7 1-3'
WCS-9 8-10'
MW-12 35-37'

SAMPLE DESCRIPTION INFORMATION

for

Woodward-Clyde Consultants

Matrix

SOIL
SOIL
SOIL
SOIL

Sampled

Date

20 MAY 91
23 MAY 91
24 MAY 91
24 MAY 91

Time

“ Enseco

A Corming Company

Received
Date

23 MAY 91
25 MAY 91
25 MAY 91
25 MAY 91
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ANALYTICAL TEST REQUESTS

or
Woodward-Clyde Consultants

 Enseco

A Corming Company

Lab ID: Group Custom
015154 Code Analysis Description Test?
0001 - 0004 A Total Organic Carbon (TOC) N
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A Coming Company

General Inorganics

Client Name: Woodward-Clyde Consultants

Client ID: MW-11 30-32'
Lab ID: 015154-0001-SA
Matrix: SOIL
Authorized: 29 MAY 91
Parameter Result

Total Organic
Carbon 0.29

ND
NA

Not detected
Not applicable

Paula Hubble

Reported By:

Sampled: 20 MAY 91
Prepared: See Below

Received: 23 MAY 91
Analyzed: See Below

ReEorting Analytical Prepared Analyzed

Units imit Method Date Date

% 0.02 9060 NA 03 JUN 91

Approved By: Toni Stovall
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General Inorganics

Client Name: Woodward-Clyde Consultants
Client ID: WCS-7 1-3’

Received: 25 MAY 91
Analyzed: See Below

Lab ID: 015154-0002-SA
Matrix: SOIL Sampled: 23 MAY 91
Authorized: -29 MAY 91 Prepared: See Below
Reforting Analytical

Parameter Result Units imit Method
Total Organic

Carbon 7.25 % 0.02 9060
ND = Not detected
NA = Not applicable
Reported By: Paula Hubble Approved By: Toni Stovall

= Enseco

A Comning Company

Prepared Analyzed

03 JUN 91
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General Inorganics A Comitg Company
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Client Name: Woodward-Clyde Consultants
Client ID: WCS-9 8-10'
Lab ID: 015154-0003-SA
Matrix: SOIL
Authorized: 29 MAY 91

Parameter Result Units

Total Organic
Carbon 0.06 %

ND = Not detected
NA = Not applicable

Reported By: Paula Hubble

Sampled: 24 MAY 91
Prepared: See Below

Received: 25 MAY 91
- Analyzed: See Below

ReEorting Analytical
imit Method

0.02 9060

Approved By:

Toni Stovall

Prepared Analyzed

03 JUN 91
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General Inorganics

Client Name: Woodward-Clyde Consultants

Client ID: MW-12 35-37'
Lab ID: 015154-0004-SA
Matrix: SOIL

Authorized:” 29 MAY 91

Parameter Result
Total Organic
Carbon 0.15

ND = Not detected
NA = Not applicable

Reported By: Paula Hubble

Received: 25 MAY 91
Analyzed: See Below

Sampled: 24 MAY 91
Prepared: See Below

Prepared Analyzed

ReEorting Analytical
Units Date Date

imit Method

% 0.02 9060 NA 03 JUN 91

Approved By: Toni Stovall
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WOODWARD-CLYDE CONSULTANTS ¢ 5085 ANTIOCH ROAD ® OVERLAND PARK, KANSAS 66203 ¢ 913-432-4242
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Rocky Mountain
Analytical Laboratory

Enseco

A CORNING Company

June 14, 1991

Mr. David Dods
Woodward-Clyde Consultants
5055 Antioch Road

Overland Park, KS 66203
Dear Mr. Dods:

Enclosed is the report for 12 samples received at Enseco-Rocky Mountain
Analytical Laboratory on June 3, 1991.

Included with the report is a quality control summary.

Please call if you have any questions..

Sincere]y, Reviewed by:
y >/’ '
/ /\V/ﬂ%”’ A@ é%//ﬁ/
Julie Esse Sue Dalla
Program Administrator Manager
/ / Program Administration
JE/SD/heg
Enclosures

RMAL #015241

Enseco Incorporated

4955 Yarrow Street

Arvada, Colorado 80002 - z 3
303/421-6611 Fax: 303/431-7171
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Rocky Mountain
Analytical Laboratory

ANALYTICAL RESULTS A
Enseco
WOODWARD-CLYDE CONSULTANTS
ENSECO-RMAL NO. 015241

JUNE 14, 1991

Reviewed by: //22%;222;;42%7

& Julii/§s§ey
/
/ 7

Sue Dalla

Enseco Incorporated

4955 Yarrow Street

Arvada, Colorado 80002
303/421-6611 Fax: 303/431-7171
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Introduction

This report presents the analytical results as well as supporting
information to aid in the evaluation and interpretation of the data and is
arranged in the following order:

Sample Description Information
Analytical Test Requests
Analytical Results

Quality Control Report

O O O o

"J" values have been reported for the volatiles, semivolatiles and metals
analyses. A "J" value indicates an estimated value. For Methods 8240 and
8270 a "J" value is where the mass spectra data indicate the presence of a
compound which meets identification criteria; however, the result is less than
the reporting limit but greater than the instrument detection 1imit (IDL).

A11 analyses at Enseco are performed so that the maximum concentration of
sample consistent with the method is analyzed. Dilutions are at times
required to avoid saturation of the detector, to achieve linearity for a
specific target compound or to reduce matrix interferences. In this event,

reporting limits are adjusted proportionately. Surrogate compounds may not be
measurable in samples which have been diluted.

Samples 015241-0001, -0002, -0004 through -0008 and -0011 by Method 8240
were diluted due to elevated concentrations of target compounds. The
reporting limits were raised proportionately.

Acetone and methylene chloride were observed in the method blanks
performed for the GC/MS volatile analysis.

For organic analyses, the concentration of target analytes in the blank
must be below the reporting limit for that analyte in order for the blank to
be considered acceptable. An exception is made for common laboratory
contaminants [methylene chloride, acetone, 2-butanone, toluene, and
bis(2-ethylhexyl)phthalate] which may be present in the blank at up to five
times the reporting limit and still be considered acceptable. This policy is
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consistent with the CLP policy and has been established in recognition of the
fact that these compounds are frequently found at low levels in method blanks
due to the materials used in the collection, preparation, and analysis of

samples for organic parameters.
Sample Description Information

The Sample Description Information lists all of the samples received in
this project together with the internal laboratory identification number
assigned for each sample. Each project received at Enseco - RMAL is assigned
a unique six digit number. Samples within the project are numbered
sequentially. The laboratory identification number is a combination of the
six digit project code and the sample sequence number.

Also given in the Sample Description Information is the Sample Type
(matrix), Date of Sampling (if known) and Date of Receipt at the laboratory.

Analytical Test Requests

The Analytical Test Requests lists the-analyses that were performed on
each sample. The Custom Test column indicates where tests have been modified
to conform to the specific requirements of this project.




ANALYTICAL TEST REQUESTS

for
Woodward-Clyde Consultants

Lab ID: Group
015241 Code Analysis Description
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Custom
Test?

0001 - 0012 A Volatile Organics
Target Compound List (TCL)
Screen - Volatile Organics
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Lab ID

015241-0001-SA
015241-0002-SA
015241-0003-SA
015241-0004-SA
015241-0005-SA
015241-0006-SA
015241-0007-SA
015241-0008-SA
015241-0009-SA
015241-0010-SA
015241-0011-SA
015241-0012-T8B

Client ID

MW-1
MW-2
MW-3
MW-4
MW-6A
MW-6B
MW-9
MW-10
MW-11
MW-12
MW-14
18-1

SAMPLE DESCRIPTION INFORMATION

for

Woodward-Clyde Consultants

Matrix

AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS

Sampled

Date

MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY

Time

= Enseco
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Received

Date

03 JUN
03 JUN
03 JUN
03 JUN
03 JUN
03 JUN
03 JUN
03 JUN
03 JUN
03 JUN
03 JUN
03 JUN
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Analytical Results

The analytical results for this project are presented in the following
data tables. Each data table includes sample identification information, and
when available and appropriate, dates sampled, received, authorized, prepared
and analyzed. The authorization data is the date when the project was defined
by the client such that laboratory work could begin. |

Data sheets contain a listing of the parameters measured in each test, the
analytical results and the Enseco reporting limit. Reporting limits are
adjusted to reflect dilution of the sample, when appropriate. Solid and waste
samples are reported on an "as received" basis, i.e. no correction is made for
moisture content.

Enseco-RMAL is no longer routinely blank-correcting analytical data.
Uncorrected analytical results are reported, along with associated blank
results, for all organic and metals analyses. Analytical results and blank
results are reported for conventional inorganic parameters as specified in the
method. This policy is described in detail in the Enseco Incorporated Quality
Assurance Program Plan for Environmental Chemical Monitoring, Revision 3.3,
May, 1989.

The results from the Standard Enseco QA/QC Program, which generates data
which are independent of matrix effects, is provided subsequently.
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-1

Lab ID: 015241-0001-SA
Matrix: AQUEOUS Sampled: 31 MAY 91 Received: 03 JUN 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91 Analyzed: 09 JUN 91
Reporting

Parameter Result Units Limit
Acetone ND ug/L 50000
Benzene ND ug/L 25000
Bromodichloromethane ND ug/L 25000
Bromoform ND ug/L 25000
Bromomethane ND ug/L 50000
2-Butanone %MEK) ND ug/L 50000-
Carbon disulfide 7300 ug/L 25000 J
Carbon tetrachloride : ND ug/L 25000
Chlorobenzene ND ug/L 25000
Chloroethane : ND ug/L 50000
Chloroform ND ug/L 25000
Chloromethane ND ug/L 50000
Dibromochloromethane ND ug/L 25000
1,1-Dichloroethane ND ug/L 25000
1,2-Dichloroethane ND ug/L 25000
1,1-Dichloroethene ND ug/L 25000
1,2-Dichloroethene

total) ND ug/L 25000
1,2-Dichloropropane ND ug/L 25000
cis-1,3-Dichloropropene ND- ug/L 25000
trans-1,3-Dichloropropene ND ug/L 25000
Ethylbenzene ND ug/L 25000
2-Hexanone : ' ND ug/L 50000
Methylene chloride 15000 ug/L 25000 J
4-Methyl-2-pentanone ,

(MIBK) ND ug/L 50000
Styrene ND ug/L 25000
1,1,2,2-Tetrachloroethane ND ug/L 25000
Tetrachloroethene ND ug/L 25000
Toluene 470000 ug/L 25000
1,1,1-Trichloroethane ND ug/L 25000
1,1,2-Trichloroethane ND ug/L 25000
Trichloroethene y ND ug/L 25000
Vinyl acetate ND ug/L 50000
Vinyl chloride ND ug/L 50000
Xylenes (total) ND ug/L 25000
Hexane ND ug/L --
n-Butyl alcohol ND ug/L --
Isobutanol ND ug/L 1000000

(continued on following page)
ND = Not detected
NA = Not applicable
Reported By: Robert Broderick Approved By: Mark Dymerski

wdil
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Volatile Organics
Target Comgound List (TCL)

Method 8240
Client Name: Woodward-Clyde Consultants
Client ID: MW-1
Lab ID: 015241-0001-SA
Matrix: AQUEOUS Sampled: 31 MAY 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91
Surrogate Recovery
Toluene-d8 104 %
4-Bromofluorobenzene 100 %
1,2-Dichloroethane-d4 88 %

Received: 03 JUN 91
Analyzed: 09 JUN 91

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Robert Broderick Approved By:

Mark Dymerski

= Enseco

A Corning Company
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Volatile Organics
Metﬁod 8240

Client Name: Woodward-Clyde Consultants

Client ID: MW-2
Lab ID:
Matrix:
Authorized:

AQUEOUS
03 JUN 91

Parameter

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone {MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pentanone
(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
Hexane
n-Butyl alcohol
Isobutanol

ND = Not detected
NA = Not applicable

Reported By:

015241-0002-SA

Robert Broderick

Sampled: 31 MAY 91
_-Prepared: 04 JUN 91

Result

ND
ND
ND
ND
ND
ND
ND
ND

ND

Approved By:

ound List (TCL)

Units

ug/L
ug/L
ug/L
ug/L

ug/L

(continued on following page)

Received: 03 JUN 91
Analyzed: 09 JUN 91

Reporting
Limit

50000
25000
25000
25000
50000
50000-
25000
25000
25000
50000
25000
50000
25000
25000
25000
25000

25000
25000
25000
25000
25000
50000
25000 J

50000
25000
25000
25000
25000
25000
25000
25000
50000
50000
25000

1000000

Mark Dymerski
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: W-2

Lab ID: 015241-0002-SA

Matrix: AQUEQUS Sampled: 31 MAY 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91
Surrogate Recovery
Toluene-d8 103 %
4-Bromofluorobenzene . 101 %
1,2-Dichloroethane-d4 86 %

Received: 03 JUN 91
Analyzed: 09 JUN 91

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Robert Broderick Approved By:

Mark Dymerski

@'
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Client Name:

Volatile Organics

Target Comﬁound List (TCL)

Method 8240

Woodward-Clyde Consultants
MW-3

Client ID: -
Lab ID: 015241-0003-SA
Matrix: AQUEOUS Sampled: 31 MAY 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91
Parameter Result
Acetone 36
Benzene ND
Bromodichloromethane ND
Bromoform ND
Bromomethane ND
2-Butanone {MEK) ND
Carbon disulfide ND
Carbon tetrachloride ND
Chlorobenzene ND
Chloroethane ND
Chloroform ND
Chloromethane ND
Dibromochloromethane ND
1,1-Dichloroethane ND
1,2-Dichloroethane ND
1,1-Dichloroethene ND
1,2-Dichloroethene

total) ND
1,2-Dichloropropane ND
cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND
2-Hexanone ND
Methylene chloride 1.1
4-Methyl-2-pentanone

(MIBK) ND
Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND
Toluene 39
1,1,1-Trichloroethane ND
1,1,2-Trichloroethane ND
Trichloroethene ND
Vinyl acetate ND
Vinyl chloride ND
Xylenes (total) ND
Hexane ND
n-Butyl alcohol ND
Isobutanol ND

ND = Not detected
NA = Not applicable

Reported By:

Robert Broderick

Units
ug/L

(continued on following page)

Approved By:

10
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Received: 03 JUN 91
Analyzed: 10 JUN 91

Reporting
Limit
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: uaogward Clyde Consultants

Client ID:

Lab ID: 015241-0003-SA

Matrix: AQUEOUS Sampled: 31 MAY 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91
Surrogate Recovery
Toluene-d8 104 %
4-Bromofluorobenzene 102 %
1,2-Dichloroethane-d4 90 %

l,;iif

Received: 03 JUN 91
Analyzed: 10 JUN 91

Note J : Result is detected below the reporting limit or is an
estimated concentration.

ND = Not detected
NA = Not applicable

Reported By:

Robert Broderick Approved By:

Mark Dymerski
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Client Name:

Volatile Organics
Target Comﬁound List (TCL)

Met
Woodward-Clyde Consultants

Client ID: MW-4

Lab ID: 015241-0004-SA
Matrix: AQUEOUS
Authorized: 03 JUN 91
Parameter

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone %MEK)
Carbon disulfide

Carbon tetrachloride

Chlorobenzene
Chloroethane

Chloroform

Chloromethane

Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene

total)

1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Ethylbenzene

2-Hexanone

Methylene chloride
4-Methyl-2-pentanone

(MIBK)
Styrene

1,1,2,2-Tetrachloroethane
Tetrachloroethene

Toluene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl acetate

Vinyl chloride
Xylenes (total)

Hexane

n-Butyl alcohol

Isobutanol

od 8240

Sampled: 31 MAY 91
Prepared: 04 JUN 91

Result

Units

(continued on following page)

ND = Not detected
NA = Not applicable

Reported By:

Robert Broderick

Approved By:

i

Received: 03 JUN 91
Analyzed: 07 JUN 91

Reporting
Limit

200
100
100
100
200
200 -
100
100
100
200
100
200
100
100
100
100

100
100
100
100
100
200
100 J

200
100
100
100
100
100
100
100
200
200
100

4000

Mark Dymerski
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-4

Lab ID: 015241-0004-SA

Matrix: AQUEOUS Sampled: 31 MAY 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91
Surrogate Recovery
Toluene-d8 110 %
4-Bromofluorobenzene 102 %
1,2-Dichloroethane-d4 92 %

Received: 03 JUN 91
Analyzed: 07 JUN 91

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Robert Broderick Approved By:

Mark Dymerski
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Volatile Organics A Coming Company

Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-6A
Lab ID: 015241-0005-SA

I.k—wf Sy o

Matrix: AQUEOUS Sampled: 31 MAY 91 Received: 03 JUN 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91 Analyzed: 07 JUN 91

Reporting
Parameter Result Units Limit
Acetone 3600 ug/L 3300
Benzene ND ug/L 1600
Bromodichloromethane ND ug/L 1600
Bromoform ND ug/L 1600
Bromomethane ND ug/L 3300
2-Butanone {MEK) ND ug/L 3300 -
Carbon disulfide ND ug/L 1600
Carbon tetrachloride ND ug/L 1600
Chlorobenzene ND ug/L 1600
Chloroethane ND ug/L 3300
Chloroform ND ug/L 1600
Chloromethane ND ug/L 3300
Dibromochloromethane ND ug/L 1600
1,1-Dichloroethane ND ug/L 1600
1,2-Dichloroethane ND ug/L 1600
1,1-Dichloroethene ND ug/L 1600
1,2-Dichloroethene

total) ND ug/L 1600
1,2-Dichloropropane ND ug/L 1600
cis-1,3-Dichloropropene ND ug/L 1600
trans-1,3-Dichloropropene ND ug/L 1600
Ethylbenzene 19000 ug/L 1600
2-Hexanone ND ug/L 3300
Methylene chloride 400 ug/L 1600 J
4-Methyl-2-pentanone _

(MIBK) ND ug/L 3300
Styrene ND ug/L 1600
1,1,2,2-Tetrachloroethane ND ug/L 1600
Tetrachloroethene ND ug/L 1600
Toluene 25000 ug/L 1600
1,1,1-Trichloroethane ND ug/L 1600
1,1,2-Trichloroethane ND ug/L 1600
Trichloroethene ND ug/L 1600
Vinyl acetate ND ug/L 3300
Vinyl chloride ND ug/L 3300
Xylenes (total) 56000 ug/L 1600
Hexane ND ug/L --
n-Butyl alcohol ND ug/L --
Isobutanol ND ug/L 66000

ND = Not detected
NA = Not applicable

Reported By:

Robert Broderick

Approved By:

(continued on following page)

Mark Dymerski
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-6A

Lab ID: 015241-0005-SA

Matrix: AQUEOUS Sampled: 31 MAY 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91
Surrogate Recovery
Toluene-d8 107 %
4-Bromofluorobenzene 110 %
1,2-Dichloroethane-d4 89 %

/

i

Received: 03 JUN 91
Analyzed: 07 JUN 91

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Robert Broderick Approved By:

Mark Dymerski

Enseco
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Volatile Organics
Target Comﬂound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-6B

Lab ID: 015241-0006-SA :
Matrix: AQUEOQUS Sampled: 31 MAY 91 Received: 03 JUN 91
Authorized: 03 JUN 91 . Prepared: 04 JUN 91 Analyzed: 10 JUN 91
Reporting

Parameter Result Units Limit
Acetone ND ug/L 50
Benzene ND ug/L 25
Bromodichloromethane ND ug/L 25
Bromoform ND ug/L 25
Bromomethane ND ug/L 50
2-Butanone {MEK) ND ug/L 50 -
Carbon disulfide ND ug/L 25
Carbon tetrachloride : ND ug/L 25
Chlorobenzene ND ug/L 25
Chloroethane : ND ug/L 50
Chloroform ND ug/L 25
Chloromethane ND ug/L 50
Dibromochloromethane ND ug/L 25
1,1-Dichloroethane . ND ug/L 25
1,2-Dichloroethane ND ug/L 25
1,1-Dichloroethene ND ug/L 25
1,2-Dichloroethene

total) 18 ug/L 25 J
1,2-Dichloropropane ND ug/L 25
cis-1,3-Dichloropropene ND. ug/L 25
trans-1,3-Dichloropropene ND ug/L 25
Ethylbenzene _ 170 ug/L 25
2-Hexanone : ND ug/L 50
Methylene chloride . 5.8 ug/L 25 J
4-Methyl-2-pentanone ,

(MIBK) ND ug/L 50
Styrene ND ug/L 25
1,1,2,2-Tetrachloroethane ND ug/L 25
Tetrachloroethene ND ug/L 25
Toluene 680 ug/L - 25
1,1,1-Trichloroethane ND ug/L 25
1,1,2-Trichloroethane ND ug/L 25
Trichloroethene : 11 ug/L 25 J
Vinyl acetate ND ug/L 50
Vinyl chloride ND ug/L 50
Xylenes (total) 460 ug/L 25
Hexane ND ug/L --
n-Butyl alcohol ND ug/L --
Isobutanol ND ug/L 1000

(continued on following page)

ND = Not detected
NA = Not applicable
Reported By: Robert Broderick Approved By: Mark Dymerski

Enseco

A Comning Company




Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-6B

Lab ID: 015241-0006-SA

Matrix: AQUEOUS Sampled: 31 MAY 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91
Surrogate Recovery
Toluene-d8 106 %
4-Bromofluorobenzene 104 %
1,2-Dichloroethane-d4 88 %

* Enseco

A Corning Company

Received: 03 JUN 91
Analyzed: 10 JUN 91

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Robert Broderick Approved By:

Mark Dymerski
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Target Comﬁound List (TCL)

Method 8240

Client Name: Woodward-Clyde Consultants

Client ID: MW-9
Lab ID: 015241-0007-SA :
Matrix: AQUEOUS Sampled: 31 MAY 91 Received: 03 JUN 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91 Analyzed: 10 JUN 91
Reporting

Parameter Result Units Limit
Acetone ND ug/L 50
Benzene ND ug/L 25
Bromodichloromethane ND ug/L 25
Bromoform ND ug/L 25
Bromomethane ND ug/L 50
2-Butanone {MEK) ND ug/L 50
Carbon disulfide ND ug/L 25
Carbon tetrachloride ND ug/L 25
Chlorobenzene ND ug/L 25
Chloroethane ND ug/L 50
Chloroform ND ug/L 25
Chloromethane ND ug/L 50
Dibromochloromethane ND ug/L 25
1,1-Dichloroethane ND ug/L 25
1,2-Dichloroethane ND ug/L 25
1,1-Dichloroethene ND ug/L 25
1,2-Dichloroethene

total) ND ug/L 25
1,2-Dichloropropane ND ug/L 25
cis-1,3-Dichloropropene ND ug/L 25
trans-1,3-Dichloropropene ND ug/L 25
Ethylbenzene ND - ug/L 25
2-Hexanone ND ug/L 50
Methylene chloride ND ug/L 25
4-Methyl-2-pentanone .

(MIBK) ND ug/L 50
Styrene ND ug/L 25
1,1,2,2-Tetrachloroethane ND ug/L 25
Tetrachloroethene ND ug/L 25
Toluene 460 ug/L 25
1,1,1-Trichloroethane ND ug/L 25
1,1,2-Trichloroethane ND ug/L 25
Trichloroethene ND ug/L 25
Vinyl acetate ND ug/L 50
Vinyl chloride ND ug/L 50
Xylenes (total) 9.8 ug/L 25 J
Hexane ND ug/L --
n-Butyl alcohol ND ug/L --
Isobutanol ND ug/L 1000

ND = Not detected
NA = Not applicable

Reported By:

Robert Broderick

(continued on following page)

Approved By:

Mark Dymerski
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-9

Lab ID: 015241-0007-SA

Matrix: AQUEOUS Sampled: 31 MAY 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91
Surrogate Recovery
Toluene-d8 108 %
4-Bromofluorobenzene 101 %
1,2-Dichloroethane-d4 87 %

Received: 03 JUN 91

Analyzed:

Note J : Result is detected below the reporting 1limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable
Reported By: Robert Broderick Approved By:

Mark Dymerski

10 JUN 91
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants

S ea U IS N 4 O W= e

Client ID: MW-10
Lab ID: 015241-0008-SA
Matrix: AQUEOUS Sampled: 31 MAY 91 Received: 03 JUN 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91 Analyzed: 10 JUN 91
Reporting

Parameter Result Units Limit
Acetone ND ug/L 2000
Benzene ND ug/L 1000
Bromodichloromethane ND ug/L 1000
Bromoform ND ug/L 1000
Bromomethane ND ug/L 2000
2-Butanone sMEK) ND ug/L 2000
Carbon disulfide ND ug/L 1000
Carbon tetrachloride ND ug/L 1000
Chlorobenzene ND ug/L 1000
Chloroethane ND ug/L 2000
Chloroform ND ug/L 1000
Chloromethane 670 ug/L 2000 J
Dibromochloromethane ND ug/L 1000
1,1-Dichloroethane ND ug/L 1000
1,2-Dichloroethane ND ug/L 1000
1,1-Dichloroethene 660 ug/L 1000 J
1,2-Dichloroethene

total) 290 ug/L 1000 J
1,2-Dichloropropane ND ug/L 1000
cis-1,3-Dichloropropene ND ug/L 1000
trans-1,3-Dichloropropene ND ug/L 1000
Ethylbenzene 370 ug/L 1000 J
2-Hexanone ND ug/L 2000
Methylene chloride 23000 ug/L 1000
4-Methyl-2-pentanone

(MIBK) ND ug/L 2000
Styrene ND ug/L 1000
1,1,2,2-Tetrachloroethane ND ug/L 1000
Tetrachloroethene 840 ug/L 1000 J
Toluene 9000 ug/L 1000
1,1,1-Trichloroethane 1400 ug/L 1000
1,1,2-Trichloroethane ND ug/L 1000
Trichloroethene 1900 ug/L 1000
Vinyl acetate ND ug/L 2000
Vinyl chloride ND ug/L 2000
Xylenes (total) 1100 ug/L 1000
Hexane ND ug/L --
n-Butyl alcohol ND ug/L --
Isobutanol ND ug/L 40000

ND = Not detected
NA = Not applicable

Reported By:

Robert Broderick

Approved By:

(continued on following page)’

Mark Dymerski
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-10

Lab ID: 015241-0008-SA

Matrix: AQUEOUS Sampled: 31 MAY 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91
Surrogate Recovery
Toluene-d8 104 %
4-Bromofluorobenzene 99 %
1,2-Dichloroethane-d4 89 %

Received: 03 JUN 91

Analyzed:

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Robert Broderick Approved By:

Mark Dymerski

10 JUN 91
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Target Comﬁound List (TCL)
Method 8240
) Client Name: Woodward-Clyde Consultants
‘ Client ID:  MW-11
: Lab ID: 015241-0009-SA
Matrix: AQUEOUS Sampled: 31 MAY 91 Received: 03 JUN 91
' Authorized: 03 JUN 91 Prepared: 04 JUN 91 Analyzed: 10 JUN 91
Reporting
Parameter Result Units Limit
I Acetone 12 ug/L 10
Benzene ND ug/L 5.0
l Bromodichloromethane ND ug/L 5.0
' Bromoform ND ug/L 5.0
| Bromomethane ND ug/L 10
2-Butanone {MEK) ND ug/L 10
Carbon disulfide ND ug/L 5.0
ﬂ Carbon tetrachloride ND ug/L 5.0
Chlorobenzene ND ug/L 5.0
Chloroethane - ND ug/L 10
] Chloroform ND ug/L 5.0
. Chloromethane ND ug/L 10
) Dibromochloromethane ND ug/L 5.0
1,1-Dichloroethane ND ug/L 5.0
l 1,2-Dichloroethane ND ug/L 5.0
R 1,1-Dichloroethene ND ug/L 5.0
1,2-Dichloroethene
total) 4.3 ug/L 5.0 J
' 1,2-Dichloropropane ND ug/L 5.0
: cis-1,3-Dichloropropene ND ug/L 5.0
trans-1,3-Dichloropropene ND ug/L 5.0
' Ethylbenzene ND ug/L 5.0
i 2-Hexanone ' ND ug/L 10
: Methylene chloride - 1.0 ug/L 5.0 J
, 4-Methyl-2-pentanone _
' (MIBK) ND ug/L 10
(- Styrene ND ug/L 5.0
1,1,2,2-Tetrachloroethane ND ug/L 5.0
‘ Tetrachloroethene ND ug/L 5.0
' Toluene 1.6 ug/L 5.0 J
1,1,1-Trichloroethane ND ug/L 5.0
1,1,2-Trichloroethane ND ug/L 5.0
! Trichloroethene ’ 2.2 ug/L 5.0 J
Vinyl acetate ND ug/L 10
) Vinyl chloride ND ug/L 10
Xylenes (total) ND ug/L 5.0
' Hexane ND ug/L --
. n-Butyl alcohol ND ug/L --
Isobutanol ND ug/L 200
continued on following page)
ND = Not detected (
l NA = Not applicable
l Reported By: Robert Broderick Approved By: Mark Dymerski
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: Mw-11

Lab ID: 015241-0009-SA

Matrix: AQUEOUS Sampled: 31 MAY 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91
Surrogate Recovery
Toluene-d8 91 %
4-Bromofluorobenzene 96 %
1,2-Dichloroethane-d4 90 %

Received: 03 JUN 91
Analyzed: 10 JUN 91

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Robert Broderick Approved By:

Mark Dymerski

Enseco

A Corming Companv
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Client Name:

Volatile Organics
Target Comﬁound List (TCL)

Met
Woodward-Clyde Consultants

od 8240

Client ID: MW-12
Lab ID: 015241-0010-SA
Matrix: AQUEOUS Sampled: 31 MAY 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91
Parameter Result Units
Acetone 7.4 ug/L
Benzene ND ug/L
Bromodichloromethane ND ug/L
Bromoform ND ug/L
Bromomethane ND ug/L
2-Butanone sMEK) ND ug/L
Carbon disulfide ND ug/L
Carbon tetrachloride ND ug/L
Chlorobenzene ND ug/L
Chloroethane ND ug/L
Chloroform ND ug/L
Chloromethane ND ug/L
Dibromochloromethane ND ug/L
1,1-Dichloroethane ND ug/L
1,2-Dichloroethane ND ug/L
1,1-Dichloroethene ND ug/L
1,2-Dichloroethene

total) 1.8 ug/L
1,2-Dichloropropane ND ug/L
cis-1,3-Dichloropropene ND ug/L
trans-1,3-Dichloropropene ND ug/L
Ethylbenzene ND ug/L
2-Hexanone ND ug/L
Methylene chloride 1.4 ug/L
4-Methyl-2-pentanone ,

(MIBK) ND ug/L
Styrene ND ug/L
1,1,2,2-Tetrachloroethane ND ug/L
Tetrachloroethene ND ug/L
Toluene 5.7 ug/L
1,1,1-Trichloroethane ND ug/L
1,1,2-Trichloroethane ND ug/L
Trichloroethene ND ug/L
Vinyl acetate ND ug/L
Vinyl chloride 3.1 ug/L
Xylenes (total) ND ug/L
Hexane ND ug/L
n-Butyl alcohol ND ug/L
Isobutanol ND ug/L

ND = Not detected
NA = Not applicable

Reported By:

Robert Broderick

(continued on following page)

Approved By:

Received: 03 JUN 91
Analyzed: 10 JUN 91

Reporting
Limit

10

9.
5.
5.

10

—
o

200

Mark Dymerski

— —
oo vtoT;n

O OO0OO000 OO0O0O0O O oOooo

oTOTOTOTOTOTON O orovronovovon (3,08, 44, ]
e o o o o o o e e e o e o . .
OCOO0O0O0O0OO0O

b et
oo

(=Y oY)

Enseco

A Corning Company




S

o . - P - Py - . - - o e

Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-12

Lab ID: 015241-0010-SA

Matrix: AQUEOUS Sampled: 31 MAY 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91
Surrogate Recovery
Toluene-d8 100 %
4-Bromofluorobenzene 97 %
1,2-Dichloroethane-d4 90 %

Received: 03 JUN 91
Analyzed: 10 JUN 91

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Robert Broderick Approved By:

Mark Dymerski

Enseco

A Coming Company
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Client Name:

Volatile Organics

Target Comﬁound List (TCL)

Met
Woodward-Clyde Consultants

od 8240

ND = Not detected
NA = Not applicable

Reported By:

Robert Broderick

Client ID: MW-14
Lab ID: 015241-0011-SA
Matrix: AQUEOUS Sampled: 31 MAY 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91
Parameter Result
Acetone ND
Benzene ND
Bromodichloromethane ND
Bromoform ND
Bromomethane ND
2-Butanone {MEK) ND
Carbon disulfide ND
Carbon tetrachloride ND
Chlorobenzene ND
Chloroethane ND
Chloroform ND
Chloromethane ND
Dibromochloromethane ND
1,1-Dichloroethane ND
1,2-Dichloroethane ND
1,1-Dichloroethene ND
1,2-Dichloroethene

total) ND
1,2-Dichloropropane ND
cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND
2-Hexanone ND
Methylene chloride ND
4-Methyl-2-pentanone

(MIBK) ND
Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND
Toluene 410
1,1,1-Trichloroethane ND
1,1,2-Trichloroethane ND
Trichloroethene ND
Vinyl acetate ND
Vinyl chloride ND
Xylenes (total) 7.3
Hexane ND
n-Butyl alcohol ND
Isobutanol ND

Approved By:

Received: 03 JUN 91
Analyzed: 10 JUN 91

Reporting

Units Limit
ug/L 50
ug/L 25
ug/L 25
ug/L 25
ug/L 50
ug/L 50
ug/L 25
ug/L 25
ug/L 25
ug/L 50
ug/L 25
ug/L 50
ug/L 25
ug/L 25
ug/L 25
ug/L 25
ug/L 25
ug/L 25
ug/L 25
ug/L 25
ug/L 25
ug/L 50
ug/L 25
ug/L 50
ug/L 25
ug/L 25
ug/L 25
ug/L 25
ug/L 25
ug/L 25
ug/L 25
ug/L 50
ug/L 50
ug/L 25 J
ug/L --
ug/L --
ug/L 1000

(continued on following page)

Mark Dymerski

Enseco

A Corning Company
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Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: MW-14

Lab ID: 015241-0011-SA

Matrix: AQUEOUS Sampled: 31 MAY 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91
Surrogate Recovery
Toluene-d8 96 %
4-Bromofluorobenzene 93 %
1,2-Dichloroethane-d4 92 %

Received: 03 JUN 91

Analyzed:

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Robert Broderick Approved By:

Mark Dymerski

10 JUN 91

Enseco

A Coming Company
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Client Name:

Volatile Organics

Target Compound List (TCL)

Method 8240

Woodward-Clyde Consultants

Received: 03 JUN 91
Analyzed: 10 JUN 91

Reporting
Units Limit
ug/L 10
ug/L 5.0
ug/L 5.0
ug/L 5.0
ug/L 10
ug/L 10
ug/L 5.0
ug/L 5.0
ug/L 5.0
ug/L 10
ug/L 5.0 J
ug/L 10
ug/L 5.0
ug/L 5.0
ug/L 5.0
ug/L 5.0
ug/L 5.0
ug/L 5.0
ug/L 5.0
ug/L 5.0
ug/L 5.0
ug/L 10
ug/L 5.0
ug/L 10
ug/L 5.0
ug/L 5.0
ug/L 5.0
ug/L 5.0 J
ug/L 5.0
ug/L 5.0
ug/L 5.0
ug/L 10
ug/L 10
ug/L 5.0
ug/L --
ug/L --
ug/L 200

Client ID: TB-1
Lab ID: 015241-0012-TB
Matrix: AQUEOUS Sampled: 31 MAY 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91
Parameter Result
Acetone ND
Benzene ND
Bromodichloromethane ND
Bromoform ND
Bromomethane ND
2-Butanone %MEK) ND
Carbon disulfide ND
Carbon tetrachloride ND
Chlorobenzene ND
Chloroethane ND
Chloroform 1.1
Chloromethane ND
Dibromochloromethane ND
1,1-Dichloroethane ND
1,2-Dichloroethane ND
1,1-Dichloroethene ND
1,2-Dichloroethene

total) ND
1,2-Dichloropropane ND
cis-1,3-Dichloropropene ND
trans-1,3-Dichloropropene ND
Ethylbenzene ND -
2-Hexanone ND
Methylene chloride ND
4-Methyl-2-pentanone

(MIBK) ND
Styrene ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND
Toluene 2.5
1,1,1-Trichloroethane ND
1,1,2-Trichloroethane ND
Trichloroethene ) ND
Vinyl acetate ND
Vinyl chloride ND
Xylenes (total) ND
Hexane ND
n-Butyl alcohol ND
Isobutanol ND

(continued on following page)

ND = Not detected

NA = Not applicable

Reported By:

Robert Broderick

Approved By:

Mark Dymerski

Enseco

A Coming Company



¢ Volatile Organics
Target Comﬁound List (TCL)
Method 8240

Client Name: Woodward-Clyde Consultants
Client ID: TB-1

Lab ID: 015241-0012-TB

Matrix: AQUEOUS Sampled: 31 MAY 91
Authorized: 03 JUN 91 Prepared: 04 JUN 91
Surrogate Recovery
Toluene-d8 95 %
4-Bromofluorobenzene 98 %
1,2-Dichloroethane-d4 89 %

Received: 03 JUN 91
Analyzed: 10 JUN 91

Note J : Result is detected below the reporting limit or is an

estimated concentration.

ND = Not detected
NA = Not applicable

Reported By: Robert Broderick Approved By:

Mark Dymerski

Enseco

A Corning Company
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Enseco

A Corning Company

Quality Control Results

The Enseco laboratories operate under a vigorous QA/QC program designed to
ensure the generation of scientifically valid, legally defensible data by
monitoring every aspect of laboratory operations. Routine QA/QC procedures
include the use of approved methodologies, independent verification of
analytical standards, use of duplicate Laboratory Control Samples to assess
the precision and accuracy of the methodology on a routine basis, and a
rigorous system of data review.

In addition, the Enseco laboratories maintain a comprehensive set of |
certifications from both state and federal governmental agencies which require
frequent analyses of blind audit samples. Enseco - Rocky Mountain Analytical
Laboratory is certified by the EPA under the EPA/CLP program for both Organic
and Inorganic analyses, under the USATHAMA (U.S. Army) program, by the Army
Corps of Engineers, and the states of Colorado, New Jersey, New York, Utah,
and Florida, among others.

The standard laboratory QC package is designed to:

1) establish a strong, cost-effective QC program that ensures the
generation of scientifically valid, legally defensible data

2) assess the laboratory's performance of the analytical method
using control limits generated with a well-defined matrix

3) establish clear-cut guidelines for acceptability of analytical

data so that QC decisions can be made immediately at the bench,
and

4) provide a standard set of reportables which assures the client
of the quality of his data.
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The Enseco QC program is based upon monitoring the precision and accuracy
of an analytical method by analyzing a set of Duplicate Control Samples (DCS)
at frequent, well-defined intervals. Each DCS is a well-characterized matrix
which is spiked with target compounds at 5-100 times the reporting limit,
depending upon the methodology being monitored. The purpose of the DCS is not
to duplicate the sample matrix, but rather to provide an interference-free,
homogeneous matrix from which to gather data to establish control limits.
These limits are used to determine whether data generated by the laboratory on
any given day is in control.

Control limits for accuracy (percent reccvery) are based on the average,
historical percent recovery +/- 3 standard deviation units. Control limits
for precision (relative percent difference) range from 0 (identical duplicate
DCS results) to the average, historical relative percent difference + 3
standard deviation units. These control limits are fairly narrow based on the
consistency of the matrix being monitored and are updated on a quarterly
basis.

For each batch of samples analyzed, an additional control measure is taken
in the form of a Single Control Sample (SCS). The SCS consists of a control
matrix that is spiked with either representative target compounds or surrogate
compounds appropriate to the method being used. An SCS is prepared for each
sample lot for which the DCS pair are not analyzed.

Accuracy for DCS and SCS is measured by Percent Recovery.

" Measured Concentration
% Recovery = X 100
Actual Concentration

Precision for DCS is measured by Relative Percent Difference (RPD).

| Measured Concentration DCS1 - Measured Concentration DCS2 |

RPD = X 100
(Measured Concentration DCS1 + Measured Concentration DCS2)/2

Enseco

A Corning Company
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A1l samples analyzed concurrently by the same test are assigned the same
QC lot number. Projects which contain numerous samples, analyzed over several
days, may have multiple QC lTot numbers associated with each test. The QC
information which follows includes a listing of the QC lot numbers associated
with each of the samples reported, DCS and SCS (where applicable) recoveries
from the QC Tots associated with the samples, and control limits for these
Tots. The QC data is reported by test code, in the order that the tests are
reported in the analytical results section of this report.
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QC LOT ASSIGNMENT REPORT
Volatile Organics by GC/MS

Laboratory
Sample Number

015241-0001-SA
015241-0002-SA
015241-0003-SA
015241-0004-SA
015241-0005-SA
015241-0006-SA
015241-0007-SA
015241-0008-SA
015241-0009-SA
015241-0010-SA
015241-0011-SA
015241-0012-TB

QC Matrix

AQUEOUS
AQUEOUS
AQUEOQUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS
AQUEOUS

QC Category

624-A
624-A
624-A
624-A
624-A
624-A
624-A
624-A
624-A
624-A
624-A
624-A

QC Lot
(DCS)

03 JUN
03 JUN
03 JUN
03 JUN
03 JUN
03 JUN
03 JUN
03 JUN
03 JUN
03 JUN
03 JUN
03 JUN

el ToRToRVo Vo Ve Vo XVo X Vo X Vo Vo XVe]
b o fod Pt ot foed o e et fd Pt Pt
TTTTTTTT T T T T T T M

Enseco

A Corming Company

- QC Run Number

(SCS/BLANK)

09 JUN 91-F
09 JUN 91-
09 JUN 91-
06 JUN 91-
06 JUN 91-
09 JUN 91-
09 JUN 91-
10 JUN 91-
09 JUN 91-
09 JUN 91-
09 JUN 91-
09 JUN 91-

TTTTMTTTM T T T T ™M
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DUPLICATE CONTROL SAMPLE REPORT
Volatile Organics by GC/MS

Concentration Accuracy Precision

Analyte Spiked Measured Avera e(%% éRPD
DCS1 DCS2 AVG DCS 1m1 s DCS Limit

Category: 624-A
Matrix: AQUEOUS
QC Lot: 03 JUN 91-F
Concentration Units: wug/L .
1,1-Dichloroethene 50 53.6 1.1 52.4 105 61-145 4.8 14
Trichloroethene 50 46.1 47.0 46.6 93 71-120 1.9 14
Benzene 50 48.0 47.9 48.0 96 76-127 0.2 11
Toluene 50 50.1 50.8 50.4 101 76-125 1.4 13
Chlorobenzene 50 47.7 49.7 48.7 97 75-130 4.1 13

Calculations are performed before rounding to avoid round-off errors in calculated results.
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SINGLE CONTROL SAMPLE REPORT
Volatile Organics by GC/MS

" Fnseco

A Comning Company

Concentration Accuracy(%)
Analyte Spiked Measured SCS Limits
Category: 624-A
Matrix: AQUEOUS
QC Lot: 03 JUN 91-F QC Run: 09 JUN 91-F
Concentration Units: ug/L
1,2-Dichloroethane-d4 50.0 46.6 93 76-114
4-Bromofluorobenzene 50.0 52.5 105 86-115
Toluene-d8 50.0 52.4 105 88-110
Category: 624-A
Matrix: AQUEOUS
QC Lot: 03 JUN 91-F QC Run: 06 JUN 91-F
Concentration Units: ug/L
1,2-Dichloroethane-d4 50.0 45.3 91 76-114
4-Bromofluorobenzene 50.0 53.2 106 86-115
Toluene-d8 - 50.0 55.2 110 88-110
Category: 624-A
Matrix: AQUEOUS
QC Lot: 03 JUN 91-F QC Run: 10 JUN 91-F
Concentration Units: ug/L
1,2-Dichloroethane-d4 50.0 45.1 90 76-114
4-Bromofluorobenzene ' 50.0 49.2 98 86-115
Toluene-d8 .50.0 49.1 98 88-110

Calculations are performed before rounding to

avoid round-off errors in calculated results.
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METHOD BLANK REPORT
Volatile Organics by GC/MS

Analyte

Test: 8240CP-TCL-AP
Matrix: AQUEOUS

QC Lot: 03 JUN 91-F QC Run:

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone {MEK)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
étota]
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pentanone
(MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
Hexane
n-Butyl alcohol
Isobutanol

Result

09 JUN 91-F

Units

ReE

orting
imit
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Enseco

A Corning Company
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METHOD BLANK REPORT
I' Volatile Organics by GC/MS (cont.)
‘ Reporting
Analyte Result Units Limit

“l Test: 8240CP-TCL-AP
Matrix: AQUEOUS
QC Lot: 03 JUN 91-F  QC Run: 06 JUN 91-F

m Acetone ND ug/L 10
Benzene ND ug/L 5.0
Bromodichloromethane ND ug/L 5.0
Bromoform ND ug/L 5.0
Bromomethane ND ug/L 10
2-Butanone {MEK) ND -~ ug/L 10
Carbon disulfide ND ug/L 5.0
‘l Carbon tetrachloride ND ug/L 5.0
Chlorobenzene ND ug/L 5.0
Chloroethane ND ug/L 10
Chloroform ND ug/L 5.0
“ Chloromethane . ND ug/L 10
Dibromochloromethane ND ug/L 5.0
~1,1-Dichloroethane ND ug/L 5.0
'm 1,2-Dichloroethane _ ND ug/L 5.0
l 1,1-Dichloroethene ND ug/L 5.0
1,2-Dichloroethene
| gtotal ND - ug/L 5.0
l 1,2-Dichloropropane ND ug/L 5.0
‘P cis-1,3-Dichloropropene ND-. ug/L 5.0
trans-1,3-Dichloropropene ND ug/L 5.0
Ethylbenzene ND ug/L 5.0
2-Hexanone ~ ND ug/L 10
Methylene chloride 1B ug/L 5.0 J
4-Methyl-2-pentanone
(MIBK) ND ~ ug/L 10
Styrene ND ug/L 5.0
1,1,2,2-Tetrachloroethane ND ug/L 5.0
Tetrachloroethene ND ug/L 5.0
Toluene ND ug/L 5.0
1,1,1-Trichloroethane ND ug/L 5.0
1,1,2-Trichloroethane ND ug/L 5.0
Trichloroethene . ND ug/L 5.0
Vinyl acetate ND ug/L 10
Vinyl chloride ND ug/L 10
Xylenes (total) ND ug/L 5.0
Hexane ND ug/L --
n-Butyl alcohol ND ug/L --

Isobutanol ND ug/L 200
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CHAIN OF CUSTODY RECORD
WOODWARD-CLYDE CONSULTANTS o 5055 ANTIOCH ROAD ® OVERLAND PARK, KANSAS 66203 ® 913-432-4242
F COL |
e Erzseaslo | e 6oz o [ s T
CONTENTS OF SHIPMENT 25 i PEESET)
- TYPE OF CONTAINERS M — SAMPLED MEDI:'M N :&“&”&‘:‘&"&%m
NUMBER TOBTARER | BOTVUE BOTILE BOTTILE  faviasen- (condetion of SaMOIes UPON recel.
NUMBERS OF CONTAINERS PER SAMPLE NUMBER ! 3 g 3 O/ SMMEN fmbers. iC )
Ml — lszai—y| 1 IX
Hig = e 2l | X I ease pore :
A —3 3] , X
M- § al 1 |X Tre 12 SAMPLES
M- A s/ * LISTED _on 7S
e =l B 6] 1+ X OpalN = 6F = COSTEDY
LML =T 11 1 X o\ pRE D
Mt —/¢ el /¥ BE ANALYZED For
Ml —1) ql ; X \VCA HIE D
M —l o~ w| /X EY % D/ vs
M — il / ME TS " Jsc BT
75— e /) X ,cerone f)— héx/me
/[ Ui AL 1Y) / X oD BuTA AL

|

DESCRIPTION OF SHIPMENT MODE OF SHIPMENT =
| PIECE(S) CONSISTING OF L icE CHESTS) X COMMERCIAL CARRIER: eerl z
—_COURIER

N =i - B MA-

———SAMPLER CONVEYED

(SHIPPING DOCUMENT NUMBER)

PERSONNEL CUSTODY RECORD

R v QUISH ? 8Y (SAMPLER) BATE . JTIME RECEIVED BY REASON FOR CHANGE OF CUSTODY
> 17 @zw},ﬁ N | 1200 |Ceveenl Expeess 2 . Lk [asopeder
SEALED EALED (] ] SEALED UNSEALED []
RELINQUISHED BY DATE TIME RECEIVED BY Lol REASON FOR CHANGE OF CUSTODY
]1seAaLED UNSEALED [T —ISEALED UNSEALED [
RELINQUISHED BY DATE TIME RECEIVED BY REASON FOR CHANGE OF CUSTODY
]seaLeo UNSEALED[ | ] SEALED UNSEALED([]




